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ARCHIBALD BROWNING. 

J^TONEER BREEDER OF THE REAL AUSTRALIAN ^‘DOWN^’ LAMB. 

(?KO. L. Sutton, Director of Agriculture. 

In one of the very attractive window displays arranged as part of the adver- 
tising campaign in connection with New Zealand Frozen Lambs, the following 
slogan was displayed 

NEW ZEALAND LAMB: THE BEST IN THE WORLD. 

A proud claim and, taken as a whole, a just one and surely a challenge to all 
breeders of lambs for expoit. Archibald Browning, of Yarrawoiiga, Victoria, so 
regarded and accepted it. 

Tn 1925 Mr. Browning A\as in Great Britain and, as a breeder of lambs for the 
Victorian market, was considering the possibilities of extending his activities and 
catei’ing for export trade to the Smithfield market. At that time the prices 
obtained for cUl Australian lambs were definitely and decidedly lower than those 
obtained for lambs from Ncav Zealand. Mr. Browning detennined to ascertain the 
cause of this unsatisfaetoiy state of affairs with a view to remedying it, and decided 
to make inquiries at the very li(*art of the lamb trade, that is, from the buyers of 
our frozen lambs in the Smithfield Market. Supplied with the usual official intro- 
ductions, he vi.sited the markets and was shown around with great courtesy but 
received evasive replies to his ])ertineiit question — ‘What is wrong with the Aus- 
tralian lambs?" Mr. Browning is persistent and thorough and so, nothing daunted, 
>0 continued to visit Smithfield, always seeking the answer to his question. Even- 
tually he found a lamb salesman, Mr. Hamilton, manager of Hayes, Payne and 
Knowlden, who, possibly in exasperation, decided to risk offending this determined 
Australian by supplying him with the information he seemed so anxious to obtain. 
Mr. Hamilton commenced by asking — ‘What is right with the Australian lamb?” 
and then proceeded, ‘Ht is long shinned instead of plump legged and gives little 
satisfaction 'to ray clients; much of it is too old and is really immature mutton in- 
stead of young, sappy lamb. You Australians are wool growers and obsessed with 
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the idea of a wool sheep, and seem unable to realise that at Smithfleld meat, not 
wool, is required. To achieve success at Smithfteld, the best carcase sheep and not 
the best wool or even a dual purpose sheep must be used to supply its requir^ 
ments.’* Here, then, was very definite and reliable information from a fountain 
head, and though it might be unpalatable, it could not be disregarded by an earnest 
seeker after fundamental truths concerning the export lamb. The next step was to 



ARCHIBALD BROWNING, 
^'Riverslea,^' Yarrawonga, Victoria. 

The Pioneer of the Australian ‘^Down'^ lamb. 


examine thoroughly the best New Zealand carcases which were giving so much satis- 
faction ; a close investigation of these showed that those used for display^ purposes 
were always of the Southdown type, evidently produced by mating Southdown rams 
with long wool ewes or with long wool crossbred ewes. 
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Because of hie experieuce ae a lamb breeder and his knowledge of the methods 
of the export lamb breeders, Mr. Browning concluded that the key to successful 
competition with New Zealand was the use of the Southdown ram, mated with long 
i/v-ooi crossbred ewes. 

Immediately ou Lis return he placed an order with a local breeder for a line of 
Southdown rams and mated these with 400 long* wool crossbred ewes. Later he 



turned them amongst another 800 ewes, the balance of his flock, and that year had 
500 Southdown type lambs. Of these 265 were sent in due course (1926) lo 
Sxnithfield. Compared with that of the usual Australian lamb, their quality was 
so exceptional that their arrival created a mild sensation, and at once and conclu- 
sively established the*fact that Australia can produce lambs equal in quality and 
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superior in colour, to those of New Zealand. The illustration herewith shows por- 
tion of this first consignment as exhibited at Smithfield. Each year since then a 
further consignment, in one year 1,000, but usually 700 to 800, has been sent to 
Smithfield and always with the same excellent result. 

So notew’orthy is the quality and so excellent the colour of the ^‘Browning^^ 
or "Y’arrawonga” lambs that a few hundred, out of nearly" twice as many millions 
of New Zealand and Australian lambs, have had special* attention called to them in 
the trade papers each year. On 30th September, 1930, the Commonwealth Veter- 
inary Officer at the Smithfield Market wrote: — ^‘The ^Yarrawonga^ Down cross 
laml^ which have been so favourably received always, have invariably made Vifd. 
per lb. more than the New Zealand and ll^d. per lb. more than G.A.Q Australia,^' 
and, moreover, they have established for themselves such a good name that they 
can be disposed of in advance of their arrival at this margin. 

When in London again, in 1930, Mr. Browning asked the foreman of the meat 
department of “Harrods” if they i)urchased Australian lamb, and was advised that 
he did not as the quality did not suit his customers, but he added, “We get a few 
of a special line that comes along every year. They arc excellent quality and highly 
please our customers, who ask for further supplies which we cannot obtain. They 
are then dissatisfied with the quality of the best of the others.” Seeing that he 
was speaking about the famous “YarraAVOiiga” lambs and to the breeder of fhem, 
but did not know it he was paying an unconscious, but very fine and well deserved 
compliment to Mr. Browning. It also goes to prove that if more special quality 
lambs were exported, tlie demand for them would still further improve with a 
r continuity of supplies. 

Mr. Browning is emphatic that in Australia there is a large area of country 
suitable for raising first class lambs. He states that on such country, in normal 
seasons and with proper treatment and attention, lambs will become as fat as seals 
on natural pasture and quite as prime as they do in some other countries with hand 
feeding. When nature is so good, why take second place to any country? 

The town of Yarrawonga, after which these celebrated lannbs have been named, 
is on the Victorian side of the Murray and is the head of a branch line running 40 
miles Northwards from Bcnalla on the main line, Melbourne to Albury. It is 161 
miles from Melbourne, whither the lambs are sent for treatment by a train which 
leaves! Yarrawonga at about 2 p.m. and whicli arrives at the export, works 
the next morning. They are slaughtered, weighed, and frozen during that 
day. The country is gently rolling until near the river, where it becomes much 
more level and, because of the trees, has a fine park-like appearance. At the time 
of ray visit, 19th January, the natural feed avos dry and interspersed with stubble. 
On the whole it was very similar to that found in our forest wheat areas. 

The Yarrawonga district is a first class wheat growing area with a good winter 
rainfall. The average annual rainfall for the past 51 years to 1931 was 1,951 
points. During that period it has ranged from 1,231 points in 1927 to 3,169 points 
in 1889. Of particular interest is the rainfall recorded since 1926, when the flrlst 
shipment of the Browning lambs was made, and hereunder will be found the 
monthly rainfall recorded during that period. 


Year. 

Jan. 

Fob. 

Mch 

Apl. 

May 

Juno. 

July. 

Auk. 

Sept. 

Oct. 

Nov. 

Dec. 

Total. 

1^26 

33 


282 

458 

216 

271 

213 

237 

144 

157 

17 

01 

2,118 

im 

56 

66 

15 

2 

136 

78 

166 

212 

104 

224 

96 

88 

1,231 

1928 

240 

.336 

460 

120 

128 

188 

132 

48 

101 

140 

1 

66 

1,960 

1929 

24 

262 

203 

318 

72 

92 

30 

163 

161 

88 j 

30 

, 178 

1,611 

19S0 


3 

93 

100 

142 

39 

86 

233 

68 

304 1 

96 

681 

1,745 

1081 

ibi 

43 

343 

305 

694 

543 

161 

116 

122 

147 

193 

4 

2,662 
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Mr. Browning’s farm, “Riverslea/’ is situated about three miles West of the 
town of Yarrawonga, and about 60 miles West of Albury. It consists of 2,000 
acres of gently rolling land, and is a typically good wheat farm of rich red loam, 
valued at not less than £16 per acre before the present depression began. The land 
is capable of producing up to 36 bushels of wheat per acre, and has yielded 
over a number of years on well fallowed land an average of 25 bushels. Up 
till 1931 Mr. Browning gi’ew wheat on a bigger scale. At i)resent from 500 to 600 
acres are cropped annually on fallowed land, as it is found that cultivation is neces- 
sary in order to secure the best grazing results. It is found that the best feed, 
mostly trefoil, is obtained in the stubbles the fii'st season after cropping, the land 
coming back into pasture very quickly. Of the area under crop, about 100 acres 
arc planted with oats, also after fallow, in order to stipplement, if necessary, the 
natural feed available for the ewes and lambs. 

The property has over a mile of frontage to the River Murray. There are also 
()0 acres of river land graded, etc., and used for irrigation, and of these about 30 
acu'es are under lucerne which is largely grazed at certain periods by a small stud 
of Southdowns and the house cows. Lucerne hay is also made from this plot. 
Some 30 acres are sown with harley in the early autumn to provide green feed for 
the lambing ewes that may show signs of sickness aft<*r being on the dry feed 
throughout tlie summer. 

A breeding Hock of about 1,200 (*wes is carried, and these are purc'hased, not 
bred on th(‘ farm. Mr. Browning is willing to use almost any long woolled ewes, 
but he is very particular about obtaining good types and will wait a long time to 
secure a suitable line. A straight line of even type, early drop, station bred ewes ^ 
is what he aims at getting every three years, with 56 to oS grade of wool. The line 
must be of good conformation, preferably wdth straight e\en backs and the tail 
well set, etc. At the time ol iny visit, owing to the ditliculty of securing lines of 
this ty})e, tlie flock had been kept on longer than usual, and had been supplemented 
to the rtupiii’ed number. In the line wei*e hrst cross ewes from the Merino by 
Border Ijeieester, Roiniioy and laiicoln rams, and a few large well-set comebaeks, 
tlie line keeping to the standard of wool previously mentioned. Mr. Browning 
states, “Tli(*r(‘ is no better ewe to breed the slia[)ely (‘xpoi’t lamb than that ])rodueed 
by (‘I'ossing the Border lieieester ram with the big Merino ewe, and if men in the 
store sheep belt or dri(>r agricultural areas would encourage this style of breeding 
and eoiK'eiitrate more on shape, they Avould find the business a profitable undertak- 
ing, and they would help to overcome one of the greatest difficulties in the export 
lamb business in Australia to-day, viz., the ditticulty of seemring suitable ewes 
for breeding prime lambs. As it is at present carried out many of our lamb 
br(*eders are endeavouring lo breed export lambs from ewes which wei'e culls them- 
selves from previous seasons. Excellent ewes for export lamb breeding are pro- 
duced by mating Merino ew(»s with either English Leicester, Border Leicester, Lin- 
coln or Romney Marsh pure bred rams, but even with this matii^g, to achieve the 
best results, severe culling is necessary.’^ 

His invariable practice of seeming his ewes in a single line led him to lose, in 
1930, a very fine lot of Border Leicester crossbred ewes which he liked and which 
were secured by a friend of his. Mr. Browning later on judged some of the pro- 
geny at a country show; lie considered that they were, if anything, bett(*r than his 
ow’u jambs. This view was confirmed later by the following extract from a letter 
sent from London to the manager of the Western and Murray (’o op., J,td., Avhich 
treated the lambs: — 

^‘You might be good enoiigli to extend to Mr. Bott my hearty congratula- 
tions for producing such fine specimen of the ovine; in fact T am safe in say- 
ing they excelled the famous Yarrawonga lot — a more Ie^'e] line one could not 
wash for.^^ 
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This is eloquent testimony to the value of the Border Leicester crossbred as 
a mother for the export lambs and confirms Mr. Browning’s preference for it. He 
considers that the conformation is specially suitable, because of its fine, level back. 

In addition to the flock of 1,200 long wool ewes, the farm also carries a small 
stud of about 75 Southdowns. The Southdown stud has been established to supply 
fioek rams of the blockj?^, low-set type desired for the production of the Australian 
Down lamb. To place at the head of this Southdown flock, Shripney Ramsay Mac 
has been imported from the Shripney Stud, Essex, England, and, at the time of my 
visit, was in quarantine. He is a thick- low-set animal, with boldness and character. 
Mr. Browning has been unfortunate in his importations, as two previous rams 
died, the first one whilst in quarantine and the second as the result of an accident. 
He has also imported several high class ewes. The first ram imported was an out- 
standing animal for, as a ram lamb, he not only won in his class at the great South- 
down Show at Chicester, but also obtained a unique victory by winning champion- 
ship honours when competing with adult animals. This was the first time in the 
history of this great show and sale that the championship was W’on by a ram lamb, 
and on this occasion there were 800 rams and approximately 4,000 ewes frojpi 
registered flocks competing. 

Mr. Browning is definitely of the opinion that his success is due to the use of 
the Southdown ram which, he states, is the only ram to use for the production of 
choice export lambs. He is confident that, whilst other rams will jiroduce good 
lambs, none of them will ])r()duce the spe(*ial lamb which is required on the London 
market, particularly wli(‘ii the market is not buoyant. 

^ Despite his noteworthy and outstanding achievements in connection Avith the 
production of special (juality export lambs, there are settlers in Victoria and even 
in his own district, who disagree and claim, as do some in Western Australia, that 
other breeds are ^^just as good.” Ho far the results obtained have not justified such 
a belief. As opposed to the lielief in the value of the “just as good” sire are the 
following details relative to some lambs bred during the past season on a well 
known property on the Murray in Riveriiia. A number of consignments were ex- 
ported to Hmithfield, and the particulars of the first three trucks are available. 
These lambs were bred from ewes which could be termed mostly first cross, and the 
rams used were Southdowns, Dorset Horn and Border Leicester. The dilfferent 
breeds of rams were mixed together with the ewes in the same paddock, under 
exactly the same conditions. When tlie lambs were considered fit for market they 
were drafted in the usual way through the race, and the three trucks consigned on 
the same day to the Western and Murray works. On arrival and after being 
slaughtered the parcel was graded in the following manner: — 

114 1st grade Southdown cross lambs, average frozen weight 34.6 lb. 

214 1st grade Australian lambs, Dorset Horn and Border Leicester cross, and 
39 2nd and 3rd grade Australian lambs, Dorset Horn and Border 
T.eieester cioss, average frozen weight 34.9 lb. 


On arrival at Smithfield the consignment was sold on 
the following results: — 

Southdown Cross-bred Lambs (114) — 

Average weight 34*6 lbs. 

Gross return, London 

Less London charges 


Plus exchange 


the same market with 


£ 

s. 

d. 

1 

4 

7 

0 

1 

6 

1 

3 

2 

0 

7 

6 

£1 

10 

8 


Total 
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* Australian Lambs. 

Dorset Horn wd Border Leicester Orods-bred Lambs (253) — 
Average weight, 34*9 lbs. £ s. d. 

Gross return, London 0 19 6 

Less London charges 0 15 


Plus exchange 

.... .... .... .... .... 

0 18 1 

0 5 5 



£13 6 


Relative London Returns. 



Breeding of Lamb. 


Ram — 

Southdown 

Dorset Horn 
Border Leicester 

Ewe — 

.... ‘ Long wool Crossbred ... 

^ Longwool Crossbred .... 

£ s. d. 

1 10 8 

1 3 6 


Difference 

£0 7 2 


The relative rates per lb. for the four diil’erent (juality grades raliii" at that 
time were: — , 

1 ht Down lambs . . . . . . . . 8.52 i>enee. 

Jst lambs 7.08 penee. 

2nd lambs . . . . . . , , . . 5,70 penc'^. 

3rd lambs . . . . . . . . . . 5.50 pence. 

It is stated that a corresponding discrepancy existed throughout the season 
with the other consignments from this property, consisting of about 4,000 lambs 
in all. 

Mr. Browning^s practice is to mate the ewes at the beginning of December so 
as to have the lambs commencing to drop at the beginning of May. He experiences 
no difficulty in mating at this time, and believes that this is largely due to his prac- 
tice of purchasing ewes bred in districts to the North of Yarrawonga, Le,, in drier 
and earlier districts. During the summer the ewes are fed on wheat stubbles and dry 
natural grass which may be in the other paddocks. The average percentage of lambs 
marked is 90 per cent. At lambing time the ewes are carefully watched and every 
two or three days the newly dropped lambs and their mothers are removed from 
the remainder of the flock and placed upon the best feed available. Everything is 
subordinated to the welfare and the rapid growth of the lambs. To this end they 
are given a frequent change of paddocks. Even though there may be no improve- 
ment in feed, Mr. Browning is definitely of the opinion that it is advisable to give 
the ewes and lambs a frequent change. The paddocks ar^ about 100 to 320 acres in 
area. Under normal conditions the lambs are ready for despatch to the export 
works when about four months old. As soon as the first lot is ready for mark^ 
scales are taken into the yards and remain there until the season is over. The 
scales are used to check the judgment regarding the smallest lambs and any lamb 
otherwise satisfactory and weighing 65 lb. or over is sent to the works. 

Hereunder are some details relative to the first consignment of two trucks of 
Browning lambs set away during the season just ended. 

Incidentally they also furnish interesting information regarding the precocity 
of the Southdown crossbred. 
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Details of first consignment of Browning lambs, season 1931. 

May Isl — First lamb dropped. 

Aug:. 30th — Two trucks lambs despatched to Western & Murray Co-op. 
Aug:. 31st — Lambs slaughtered, weighed and frozen. 

Sept. 9th — Lambs shipped per T.S.S. ^^Bendigo.” 

Nov. 6th — Total proceeds received Yarrawonga per telegraphic transfer. 


Returns ; 

Average frozen weight of lambs — 32^2 lb. at 9d. 
Exchange 30% per cent. . . 


£ s. d. 

1 4 4.6 
0 7 4.8 


Total .. £1 11 9.3 


Only lambs whi<*h comply with a certain standard are exported. Those which 
are stunted or misshapen or do not conform to the Southdown type are rigorously 
culled out and sent to the Melbourne market. What is Mr. Browning’s standard 
may be judged from tlie following scale of points which Mr. Browning has sliet 
up for judging export laiub> and export carcases: — 


The Broivnitig Scale of Points. 

Export Lambs : Points. 

Type and general conformation (low set, compact body, short legs 

and neck, level and broad back with wide, fiat loin) . . . . 15 

Back and loins from the neck to the setting of the tail . . . . 10 

Breech and depth of quarters . . . . . . . . . . . . 10 

Evenness of pen as regards matching . . . . . . . . 10 

Value of skin . . . . . . . . . . . . . . . . 5 


50 


h]x])ort Carcases: 

Correct amount oL* fat and proportion of lean llesh to fat . . 15 

Back and filling over the loins . . . . . . . . . . . . 1(1 

Depth and twist of meat on all four (quarters . . . . . . 10 

Colour and bloom . . . . . . . . . . . . . . 10 


Weight (maximum points to be awarded to weight grade 2 -28 
to 3G lb.) . . . . . . 5 

50 


The adherence to the standard set involves a retention of 10 per c(‘nt. of the 
drop, but it has earned foi- Mr. Browning a very valuable ‘^goodwill” for quality 
and reliability and, in (consequence, as pointed out by the Commonwealth Veterin- 
ary Offi(*er at Smithfield, the Yarrawonga lambs can i)e sold in advance at %d. per 
lb. above the best New Zealand lamb. 

Archibald Browning’s achievement has not only brought honour to hig dis- 
trict, but has rendered signal service to the Commonwealth, the extent of which it 
is difllcult to evaluate. AYith a keen desire for service, he is desirous that the bene- 
fits which have accrued to him should be secured by all Australian producers of 
expoi*t lambs. The advantage of colour which he has shown that Australian lambs 
possess is nature’s gift to Australia, but his improvement in quality has been due to 
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the breeflirif? practice adopted and the husbandry skill used to bring the advantages 
of that practice to their full fruition. Like Columbus, Mr. Browning has charted 
the new track; our responsibility is to follow it and increase the individual and 
national income. Just wliat that increase may be, may be gauged by the fact that 
not ten per cent, of the three million Australian lambs exported are of th^ 
Southdown type and these, at present, are worth 1 Vad. lb. more than the first grade 
Australian Iamb,’ but it is believed that when the percentage of the Southdown type 
lamb is very much greater, the general effect will be to raise also th(* price level ol 
the better grades of the other type. 


THE ^ROYAL^ AND DISTRICT AGRICULTURAL SCXIETIES^ 
50-ACRE CROP COMPETITIONS, i93U 

I. Thomas, 

Superiteiident of 'Wheat Farms. 

Eleven years ago the first Royal Crop Competition in this State was con- 
ducted. Starting in a small way, with ififtetm entries, the crop competitions have 
grown in importance and improved in technique, until to-day they ocx'upy no mean 
part in the life of the agricultural community. In the earlier competitions the en- 
tries were received direct by the Rc^yal Agricultural Society, but in 1923 affiliated 
District Agncultural Societies were encouraged to conduct district crop competi- 
tions, and the first and se(iond prize winners of each district eomi)etition competed 
for the Zone Championslnj)s. This effected a very considerable irnpi'ovement in 
the number of entries. Farmers living in hx^alities where no district ('ompetition 
is being ('onducted are not debarred from comjxling, as they are permitted to 
make their entry direct with the Royal Agricultural Society. 

As can be readily understood, there is a considerable vanation in rainfall, 
soil, etc., in a wheat belt so A\ndely sc'.attered, extending, as it docs, fmm Ajana 
ill tlie North to Scaddaii in the South-East. A .‘Niibdivision has therefore been 
made, and the wheat belt divided into eight zones, in such a manner that dis- 
tnets having similar interests and climatic conditions have* been grouped together. 
This division was made in 1925 and has remained unchanged, exce])ting for a few 
alterations, the most important of which were the creation of a new zone, No, 9, 
in 1929, to embrace the Raveiisthorpe and Esperaiice areas, and the elimination 
of No. 6, which was absorbed into No. 8. Tliis division of the wheat belt has the 
added advantage of making it possible for the one judge to inspect all the com- 
peting crops in the one zone. The acx?ompaiiying map shows the eight zones re- 
ferred to. 

In each of these zones a chaiupionsliip prize of £10 and a st^ioud prize of 
£2 10s. are awarded. The competitors eligible for these awards are the first and 
second prize winners of the competitions held by the affiliated district Agricul- 
tural Societies, and those competitors who have entered direct with the Royal 
Agricultural So<}iety; because of no district competition being conducted in their 
own district. 

In addition to these zone prizes the Royal Agricultural Society each year 
offers a special prize of £5 5s. to the competitor in any zone obtaining the highest 
calculated bushel yield per acre. This prize ivas first offered in 1925, 




The conditions ot* the competitions require that the cmp shall be grown on 
fallowed land, shall not be less than 50 acres in area, of one variety, and shall be 
judged under the following s<;ale of points: — 

Yield . . . . . . . , . . 50 points 

Freedom from weeds . . . . 10 „ 

Freedom from disease . . . . 10 „ 

’ . Freedom from admixture . . . . 15 „ 

Evenness of growth 15 „ 


Total . . 


100 


V 
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The system adopted has been to allot one point for eaeh calculated bushel 
yield, .whioh is determined not by estimation, but upon that calculated fiom por- 
tions of the crop obtained from small areas taken systematically throug'hout the 
crop. These samples are then threshed and the grain weighed. 

As an indication of the improvement in yields, brought about by these com- 
petitions, it is interesting to note the alteration to the s?ale of points for yield, 
rendered necessary by the increased yields of the leading competitors, as is illus- 
trated in the following table: — 


Year. 

Scale of Points for 
Yield. 

Highest bushel yield 
in Competition. 

1921 

30 ■ 

bus. 

1922 

30 

... 

1923 

35 

40 

1924 

35 

36 

j025 

40 

36 

1926 

40 

38 

1927 

40 

40 

1928 

40 

40 

1929 

50 

46 

1930 

50 

43 

1931 

50 

42 


Since the inception of the Royal and District Crop Competitions, the judges 
have been departmental ofboers attached to the Wheat Branch of the Depart- 
ment of Agriculture. 

The awards and judges^ repoiis, together with a detailed analysis of the cul- 
tui’al details of all competitors, have been prepared and will be found in the 
following pages : — 

ZONE 1, 

Judge — 1. Thomas, Superintendent ,of Wheat Farms. 

Royal Society, 6 Competitors; Thrc^e Springs Society, 5 Competitors. 

Total, 11 Competitors. 


THREE SPRINGS AGRICULTURAL SOCIETY. 


The rainfalls for Three Springs and Arrino were as follow : — 







1 Growing Period. 

1 


Total 


Jan. 

Fob. 

Mar. 

Apl. 

May. 

June. 

July. 

Aug. 

Sep. 

Oct. 

Total. 

Nov.j Dec. 

i 

tor 

year. 

Arrino 


... 

8 

47 

459 

194 

290 

193 

205 

67 

1,408 




Three Sprlncrs ... 


... 

10 

35 

409 

j 161 

282 

101 

171 

63 

1,307 

85 

44 

1,541 


The awards made and the cultural details are tabulated hereunder : — 
THREE SPRINGS AGRICULTURAL SOCIETY. 


Judge: I. Thomas, Superintendent of Wlieat Farms. 


Competitor. 

Address. 

Variety. 

Yield. 

50 points 

Free- 
dom 
from 
Weeds. 
10 points 

Free- 
dom 
from 
Disease. 
10 points 

Free- 

dom 

from 

Admix- 

ture. 

15 points 

Even- 
ness of 
grown 1. 
15 points 

1’otal. 

100 

points. 

Hcbiton, J. K., Seur. 

Three Springs 

Merrediii ... 

40 

8 

8 

13 

14 

83 

Durack.^P. M. 

Arrino 

Merredln ... 

34 

8 

8 

11 

13 

74 

McKenzie, N. 

Three Springe 

Merrediii ... 

30 

9 

8 


13 

73 

Thomas, C. K. 

Three Springs 

Federation ... 

32 

7 

7 

11 

14 

71 

Hebiton, J, K., Jnr, 

'rhree Springs 

Merredin ... 

29 

7 

7 

13 

13 

60 
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ROYAJ. AGRICULTURAL SOCIETY. 

Zone 1. 

The following are the rainfalls as recorded at the cen/tres where the cropfe 
entered direct with the Royal Agricultural Society were s:ro»wn: — 



i 

I 

1 

1 



Growing Period. 




Total 


.lull. 

1 

Kob. I M:«r. 

1 

' Apl. 

! Mny. 

1 

jjlIlK'.l 

I JnJy. 

I Ang. 

Sept. 

Oct. 

Total. 

Nov.j 

De.\ 

for 

year. 

Coorow 


- 1 ^ ^ 


;uo 

132 

310 

210 

174 

69 

1,205 

76 

66 

1.406 

Carnaitiali 

... 

i '-i 

(K) 

431 

167 

302 

205 

204 

128 

1,497 


52 

1,672 

WathPToo 1 



14.“) 

419 

170 

41.') 

3.31 

1 

209 

46 

1 

1,620 

1 

10 

42 

1,767 


The awards made and the cultural details are as set out below: — 

aOYAL AGKIOULTUKAL SOCIETY. 

.Tndszo : T Thoaia'^, Siiporlnteiulpiit of Wliont FamiR. 


j 

( onipctit )r. 

1 

i 

j .Vddresw 

1 

V iilet> . 

, Meld. 

)0 rojiith 

! I'ree- 
dom 
lrf)Tn 
Weeds. 
10 points 

Free- 
dom 
from 
Disease 
10 points 

Free- 1 
(lom 1 
from 
Admix- 
ture 

15 polnt'< 

Even- 
ness ot 
growth. 
15 point#- 

Total. 
100 
point <». 

Forrester, J. K. . | 

t'nrnaniali 

' Nabawa 

37 

1 

i 8 

® 1 

13 

1 

14 

80 

Botlio, IJ. 11 

Coorow 

; Iteua 

i 


« ! 

1 

13 , 

! 

78 

Kudduok, A 

(’oorow 

NabaA%a 

:12 

1 9 

1 

8 j 

14 

14 

77 

Cuuiniiu'-'. A. s. . 

('iirnan.ali . . 

Men‘*diii 

1 1 


S 1 

i 

14 

76 

Kilter-. »V: llol)(‘rt«Mi 1 

Watheioo .. 

NVaral »h 

i 

1 I 

i 

I 

7 J 

13 i 

13 

73 

<i're(Mi. J W 

Cuniiini ill . 

U«’i'r<*'lui 

1 lii 1 

1 7 

7 

1 ; ® 

13 

73 
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i 

1 

Small patch 
Takeall and 
trace Flag 

Smut. 

1 

M 

M 

H 


Takeall 

Ball 

Takeall 
traces 
and Flag 

JS 

A 

0 

1 

0) 

I 

s 

ill 

Little 

and 

Ball) 

Smut 

1 

Yes 

£ 

>* 

£ 

1 

o 

!zi 

Yes 





1 



Seed 

treatment. 

Copper car- 
bonate 

Copper car- 
bonate 

j 

Ntl 

$ 

Copper car- 
bonate 

!S 

Copper car- 
bonate 

Rate 

of 

super. 

lb. 

112 

2 

168 

100 


s 

Kate 

of 

seed. I 

lb. 

55 


00 

-If 

s 

g 

2 

1 

d 

>> 

S 

May 

t 

1 

1 

1 • 

o 

M 

0) 

M 

4.1 


•? 

1 


js 

o 


0) 

k 

1 

X 


i 

•a 

* 

7-1 

1 

1 

i 

•E 

03 

if 

flS 

JS 

o 

s 

% 

58 


1 

c 

V 

>■ 

'A 



is? 


s 

Subsequent cultivations. 

Spriiigtj ne cultivated 
Aujr. and a^iain in 
Sept. Harrowed Oct. 
Planted with com- 
bined cultivator drill 

Disc ciiltnated Sept 
Plantetl with com- 
bined cultivator drill 

Tandem disc culti- 
vated last week Aug. 
Planted with disc 
drill 

Harrowed Sept., again 
Oct. Harrowed be- 
fore seeding with a 
sunderseeder (Hea^'y 
dbc cultivator) 

Skim ploughed with 
disc implement late 
Sept. Springtyne cul- 
tivated late Oct. Har- 
rowed Feb. Spring- 
tyne cultivated prior 
to seeding. Planted 
with combined culti- 
vator drill 

Part re-ploughed 

Planted with com- 
bined cultivator drill 



-t 

-f 

-f 

w 

4. 

iri 

3-4 

1 Implement 

Dhl(l 

1 

ii 

-r-C! 

II 

Disc 

Mould- 
board and 
disc 

Disc 

1 . 
*'9^ S 

1 

1 

1 

1 

1 

1 

5 - 



;d 



;5 

CiJ* 







-■s 







|f 

a 

a 

s 

3 

S’i’ 

3 ® 

St 

a p 

^ O 

a 







Timber. 

Heavy York 
gum 

Salmon gum 

Salmon gum 
and gim- 
let 

Salmon gum 
^ and gim- 
let 

Salmon gum 
and gim- 
let 

1 

I 

Salmon gum 

No. of 
years 
cropped. 

About the 
8th 

About the 
10th 

? Old 
land 

At least 
10th 

? Old 
land 

? Old 
land 



a 


< 

1 


i 

t 

s 


« 

i 

^ d 


B 


£ 

3 

•d 

i 

II 

d 

3 


I 

•d 

3 


s 
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ZONE 2, 

Judge — F. L. Shier, B.S('.(Agrie.), Agricultimil Advi.-»er. 

Royal Society, 2 Competifors. 

ROYAL AGRICULTURAL SOCIETY. 

Zone 2. 

Only two crop^, both entered direct by the Royal Agricultural Society, were 
submitted for inspection in Zone 2. 


The following tables show the rainfalls for tjlie centres, the awards, and the 
cultural details of the crops inspected: — 







1 Growing Period. 



Total 


Jan, 

Feb. 

Mar. 

Apl. 

May 

June 

[ J«iy. 

j Aug. 

j Sept. 

Oct. 

j Total 

Nov. 

Dec. 

for 

year. 

Indarni 

... 


0 

83 

j 378 

163 

366 

311 

186 

60 

1,464 

6 

43 

1,005 

AJana 



.3,3 

82 

330 


333 

193 

1 

116 

50 

1,136 

25 1 

88 

1,304 


ROYAL AORIOULTUUAL SOCIETY. 
Jndtfe : F. L. Shjkr, Airrirulturnl Advi^rr. 


Competitor. 

1 

Addreas. 

Variety. 

Yield. 

50 poiuta 

Free- 

dom 

from 

Weed?. 

1 0 points 

Free- 
dom 
from 
Disease. 
10 points 

Free- 

dom 

from 

Admix- 

ture. 

1.5 points 

E\en- 
ness of 
growth. 
15 points 

ToUl. 

100 

points. 

T. Moore 

Indarra 

Merredm ... 

30 

9 

9 

13 

14 

I*’ ■ 

75 

F. A. Porter 

Ajana 

Gecraljliig ... 

22 

9 

9 

13 

14 

67 
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ZONE 3. 

Juclp^e — R. P. Roberts, B.Sc.(Agrie.), Agricultural Adviser. 
Royal Society, two competitor^. 


ROYAL AGRICULTURAL SOCIETY. 

Zone 3. 

In Zone 3 also, only two crops were inspected. Both tlu^e were (*ntered diiwt 
with the Royal Agricultural Society. 

The following tables show the rainfalls for the centres, the awards, and the 
cultural details of the two crops inspected: — 


— 

Jnn. 

Koh. 

Mj»v 

A pi. 

May. Jniu'.l 

1 j 

Benud. 
.Inly 1 Aiig.j Sc'pt j 

<vt. 1 

Total. 

Nov. 

1 

Dec. 

1 

Total 

for 

year. 

Go<mml]iiiu 


H 

13 

SI 1 

2.1 7 : 136 

266 

320 

130 

52 

1.170 

5 

67 i 

1,344 

Cowcowinjr 


13 

16 

381 1 

236 j 147 

162 

224 ! 

146 


683 ' 

3 

13 

l,20i> 


iu)\ AL Acndcni/ri BAn mx iktv. 
.hidue . 11. e U()l»KWT^, Atfrinilliir.il AXmm’I 


(Competitor. 

Address. 

Variety . 

Yield 

.')() points 

Kicr- 
dom 
fioin 
’Weeds. 
10 points 

Irec- 
doin 
from 
Disease. 
10 points 

hree- 

doni 

troni 

AdruK- 

tnre 

16 points 

K\eii- 
nesh ol 
growth. 
I,", points 

Tot.al. 
100 
point «. 

Woodlield, N. ... | 

QoomalUnff... 

Gluclub 

35 

1 

8 1 

8 

1.1 

j~’ 

1 

1 76 

Jones. W. W. 

CowcoMing... 

Nabawa 

80 1 

. " J 

:» 

13 

j 14 

j 75 


4 
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ZONE 4. 

Judge-=-R. P. Roberts^ B.Se.(Agric.), Agricultural Adviser. 
Nungarin Society, 10 Competitors; Mt. Marshall KSociety, 2 Competitors. 
Total, 12 Competitors. 

NUNGARIN AGRICULTURAL SOCIETY. 


The rainfalls for Nungarin and other centres are as follow: — 


— 

Jan. 

Feb. 

Mar. 

Apl. 

1 0 rowing Period. 

Nov. 

i 

Dec. 

Total 

tor 

year. 

May. 

J line. 

July. 

Aug. 

Sept. 

Oct.. 

Total. 

1 

Nungarin 


3 

2 

202 

271 

119 

184 

223 

97 

93 

987 

57 

21 

1,272 

Miikinbudin 

... 


0 

101 

269 

82 

174 

133 

112 

80 

850 

30 

25 

1,015 

Mangowine 



8 

97 

238 

1,-Sl 

120 

152 

123 

52 

836 




Bonnie Rock ... 


7 

4 

74 

255 

102 

219 

106 

109 

67 

858 

178 

8 

1,129 


The aw'ards made and the cultural details are set out hereunder: — 


NDNOARIN— EASTERN PTSTRJCTS AURICULTURAL SOCIETY. 
Judge: R. P. Roberts, Agrieultural Adviser. 


Comi)etitor. 

Address. 

Variety. 

Yield. 

50 points 

¥ ree- 
duni 
from 
Weeds. 
10 points 

Free- 
dom 
from 
Disease. 
10 points 

Free- 

dom 

from 

Admix- 

ture. 

15 points 

Kveu- 
ness of 
growth. 
15 points 

Total. 

100 

points. 

Landsell, 0. 

Miikiiibiidin 

C Iliyas Eiirly 

31 

8 

9 

13 

14 

75 

Creagh Bros. 

Kwelkan ... 

Oluyas Early 

30 

9 

7 

14 

13 

73 

Williams, F. 

Mangowine... 

Carrabin . . 

27 

8 

9 

14 

13 

71 

Harris, E. Q. S. ... 

Miikinbudin 

Oluyas Early 

26 

9 

8 

13 

14 

70 

Jones, D 

Kwelkan ... 

Nabaiva 

27 

8 

7 

i;i 

14 

69 

Hodges, W. S. 

Nungarin ... 

Merredln ... 

26 

8 

7 

12 

13 

66 

Mannel, C. J. 

Muklnbudin 

G Iliyas Early 

22 

8 

8 

14 

13 

65 

Fitzpatrick, R. ... 

Nungarin ... 

Geeralying ... 

24 

8 

8 

11 

12 

63 

Watson Bros. 

Nungarin ... 

S.H.J. 

21 

8 

R 

13 

12 

62 

Riehfirdson Bros. ... 

Bonnie Rock 

Merredln ... 

16 

0 

8 

12 

12 

57 
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MT. MARSHALL AGRICULTURAL SOCIETY. 

The following table shows the rainfalls as recorded at Bencubbin and North 
Bencubbin during the year; — 







Growing Period. 



Total 


Jan. 

Feb. 

Mar. 

1 

Apl. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Total. 

Nov. 

Dec. 

for 

year. 

Bencubbin 

... 

1 

2 

86 

|RII 

82 

126 

195 

04 

56 

843 

28 

14 

969 

Nth. Bencubbin 

... 

... 


79 

226 

107 


188 

124 

82 

842 

68 

19 

1,008 


The awards made and the cultural details are set out hereunder:— 

MT. MAIISHALL AGEICULTURAL SOCIETY. 

Judge ; R. P. ROBERTS, Agricultural Adviser. 


Competitor. 

i 

Address. 

Variety. 

1 

Yield. 

50 points 

Free- 
dom 
from 
Weeds. 
10 points 

Free- 
dom 
from 
Disease. 
10 points! 
1 

Free- 
dom 
from 
Admix- 
ture. : 
16 points 

Even- 
ness of 
Growth. 
15 points 

Total. 

100 

points* 

Hopwood, B. W. G. 

Bencubbin ... 

Bencubbin ... 

28 

9 

0 

13 

13 

72 

Thomson, M. 

North Ben- 
cubbin 

1 

Nabawa 

24 

8 

0 

12 

14 

67 
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ZONE 5. 

Judge — G. L. THROSSELii, Agricultural Adviser. 

Bruce Rock Society, 5 Competitors; DotMllakine-Baandee Society, 2 Competitors; 
Merredin Society, 7 Competitors. Total, 14 Competitors. 

BRUCE ROCK AGRICULTURAL SOCIETY. 

The following table shows the rainfalls as recorded at the centres concerned 
in the Bruce Rock competition : — 







Growing Fenotl 



Total 


.Fan. 

Feb. 

Mur. 

Apl. 

May. 

.fune. 

July. 

A\ig. 

Sep. 

Oct. 

Total. 

Nov. 

Dec. 

for 

year. 

(Eosedalc) Vanl- 
ing 

Bnict; Hock 


.. 1 

i 

53 

200 

IJO 

231 

302 

117 

62 

1,034 

13 

51 

1,100 



•J 

ido 

221 

134 

21» 

325 

142 

41 

1,082 

I a 

54 

1.321 

Emit Hill 

... I 

1 ... 

U 

1 114 

250 

148 

247 

320 

132 

30 

1,142 





The awards made and the cultural details of the coni])eting croj>s are set out 
below : — 


BaUOE ROCK AORICULTURAL SOCIETY. 
G. L. ThrossklIm Auncultuml Advisor. 


Competitor. 

AddrohS. 

V.urioty. 

Yield. 

.50 poiiitn 

Flee* 

doni 

from 

W ceds. 
10 |»ointH 

Froe- 
doin 
from 
Disenso. 
10 points 

Free- 

dom 

from 

Admix- 

ture. 

16 points 

l*)v eii- 
uess of 

16 points 

Total. 

100 

points. 

Smith, C. A Soils ... 

Yarding 

Uluclub 

32 


0 

' 13 

14 

77 

Allen Bros. 

(Vntrul J\um- 
iiiin 

(illH'lub 

31 

0 

1) 


14 

76 

Farrall, F. C. <!c Sons 

Yarding 

Ciluuliib 

20 

8 

8 

12 

13 

70 

Brown, B. A. 

Kungiillupiiitr 

(llnclub 

28 

8 

8 

12 

13 

61) 

Smith, G. A A. H. ... 

Yalbarrin ... 

Oliirliib 

20 

1) 

8 

12 

13 

68 
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DOODLAKINE-BAANDEE AGRICULTURAL SOCIETY. 


The rainfall as recorded at Doodlakine during the year, the awards made, an^ 
the enltural details of the two competing crops in the Doodlakine-Baandee com- 
petition are tabulated hereunder: — 


— 

, Jan. 

Peb. 

Mar. 

Apl. 

1 Growing Period. | 

Nov. 

Deo. 

Total 

for 

year. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Total. 

Doodlakine 

1 

1 

5 

218 

232 

116 

1 

286 



065 

161 

10 

1»88» 


DOODLAKINK JUANDEE AOBICULTURAl SOCIETY. 
Judge: G. L. Tbrohbbll, Agricultural Adviser. 


Competitor. 

Address. 

Variety. 

Yield. ^ 

50 points 

j 

. Prec- 
doui 
from 
Weeds. 
10 points 

Free- 
dom 
from 
Disease. 
10 points 

Free- 

dom 

from 

Admix- 

ture. 

15 points 

Even- 
ness of 
growth. 
15 points 

Total. 

100 

points. 

Prowsc Bros. 

Doodlakine... 

G Iliyas Early 

.30 

8 

7 

U 

13 

72 

Prowse, A. E. C. ... 

Doodlakine .. 

Gluyas Early 

25 

7 

8 

14 

12 

66 
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MERREDIN AGRICULTURAL SOCIETY. 


The rainfalls, as recorded in the Merredin district, are as follow: — 



Jan. 

Feb. 

Mar 

At»l. 

May. 

June. 

(Iron tug Eertod. 
July.j Aiig.j Sept. 

Ort. 

Total. 

Nov. 

J)00. 

Total 

for 

year. 

Morrediu 


8 

~ 2 

225 

226 

128 

25:i 

268 

107 

68 

1,060 

42 

40 

1,886 

Nuknrni 


O 


2,57 

225 

no 

10.2 

204 

102 

72 

015 

62 

21 

1,266 

Totadgin 

(Bclka) 




2,‘J.5 

1 210 

140 

:ioi 

.142 

141 

.58 

1,201 

4.5 

17 

i 

1,408 

A'angcenan 


r>4 

1 

101 

218 

115 

107 

257 

81 

44 

012 

24 

40, 

1,225 

S. Walgoolan ... 



2(i 

176 

275 

1.56 

246 

286 

116 

47 

1,126 

34 

64 ! 

1,426 

Koouadgln ... | 



M) 

102 

289 

1 109 

247 

286 

8;) 

48 

1,062 




(Only Hope) 


1 

1 




1 

1 




i 






The awards and cultural details are tabulattnl hereunder: — 


MKRREDlxN ACiJlKMI l/rUKAL SOCIETY. 
.Judge: (». L. THROSsRiiL, Agrieiiltural AdvUcr. 


(’oin|tetlfcor. | 

1 

1 Addroh^ 

1 

! >arlet> 

! Yield. 

'50 jioirilK 

1 

Free* 

doiii 

from 

5Veed«. 

1 0 ])oint8 

1 

Free* 

1 dom 
trom 
Dlsea'.e 

1 10 points 

I ree- 
dOTU 
troin 
Admix- 
ture. 

,15 pointe 

JCn en- 
nrsn of 
growth 
lt5 ptunth 

! 'I’otMl. 
100 
|»oin<s. 

Cook, W. T. . . ! 

S. Walgoolan 

j Menedln ... ] 

i 


8 

13 

13 

1 

78 

Lambert, .1. U. .. | 

Koon.idgiit . 

j <tlitelub 


i» 

8 

t:; 

13 

• 71 

Smallaeoniite, '1'. It 1 

Naiige<‘iiaii 

i <’arrHbln . , 

31 

8 

i 8 

13 

13 

7.3 

Merredin Meat Co | 

Alerted III 

! 1 

1 .Nooiignnr j 

27 

8 

1 

8 

13 

13 

60 

Maughnii JSros. 1 

Nukaiiii 

j Cliielub .. 1 


8 

8 

13 

13 

66 

Cockrani, W. 11. ... j 

>t iikaiiii 

j UhiyaK Earlv j 

21 

8 

7 , 

11 

13 

63 

'J'eaadale, 11. W. .. | 

1 

'I'tdadgiii 

1 JVaJmna . j 

1 ' 

.. 1 

7 


13 

12 

57 
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ZONE 7. 

Judj?e — G. L* Throsskll, Agricultural Adviser. 

Karlgarin Society, 5 Competitors; Kulin Society, 8 Competitors; Lake Grace 
Society, 4 Competitors. Total, 17 Competitors. 

KARLGARIN AGRICULTURAL SOCIETY. 

The rainfalls, as recorded at the Karlgarin centres during the year, are as 
follow : — 







Growing Period. | 



Total 


Jan. 

Feb. 

Mar. 

Apl. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Total. 

Nov. 

Dec. 

for 

year. 

Karlgarin 

... 


18 1 

08 

177 

148 

105 

341 

178 

81 

1,065 




Hyden Bock ... 


5 

17 

122 

123 

150 

152 

203 

135 

46 

020 

26 

^4 

1,123 


The awards and cultural details are set out hereunder: — 

KARLOARTN AGHIOULTURAL SOCIETY. 
Jiidtfi' : G. L. TnROSSELL, Agricultural Advisor. 


Competitor. 

Address. 

Variety. 

Yield. 

50 iM)iutH 

Free* 
dom 
from 
Weeds. 
10 points 

Free- 
dom 
from 
Disease. 
10 points 

Free- 

dom 

from 

Admix- 

ture. 

15 points 

15ven- 
nesB of 
growth. 
15 points 

Total. 

100 

points. 

Ray, J. G. 

N, Karlgarin 

Gluyaa Early 

24 

0 

0 

13 

14 

69 

Grant, L. J. 

Karlgarin ... 

Nabawa 

21 

8 

8 

13 

13 

63 

Clayton. R. G. 

Hyden Rock 

Nabawa 

16 

0 

9 

14 

13 

61 

BJglin, E. J. 

Karlgarin ... 

Gluyas Early 

17 

B 

8 

13 

12 

58 

Read, A. C. 

Karlgarin ... 

Nabawa 

14 

8 

8 

13 • 

12 

r.-’i 
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KULIN AGRICULTURAL SOCIETY. 

Tilt* rainfalls, as recorded at tlie Kulin centres during the year, are as' fol- 
low : — 







Growing I»eriod. 



Tot«r 


.Tnii. 

Fob. 

M«r, 

Apl. 

May.| 

.iimo. 

July. 

1 4iig. 

Srpt.j 

Ort. 

Total. 

Nov. 

Dec. 

for 

year. 

Kulin 


tit’i 

6fl 

54 

250 

135 

228 

369 

254 

54 

1,290 

19 

70 

1,627 

Kulin Rook 


7 

40 

30 

201 

105 

170 i 

349 

108 

48 

1,071 

16 1 

62 

1,226 

Guarming 


1 

48 

31 

!».'> 

111 

218 

361 

209 

52 

i.iw 

16 

50 

1,3U 

JitarniuK ... i 

(DooplUli) 


S') 

M7 

71 

208 

128 

202 

351 

289 

59 

1.237 

13 

47 

1,428 


The awards and ciiliin^al details are tabulated hereunder: — 

KULIN AOHIUXTLTUll \L SOCIETY. 

.ludKe: G. L. Tiiaohhki. 1 ., Aiorrlciiltiiral Adviser. 


i'oinpetitor. 

1 

Aildresv. 

1 

A . 

Yield 

50 point' 

Free* 

dnni 

from 

AA'podH. 

1 0 i>()luts 

Free- 

dom 

from 

Disease. 

1 0 points 

Free- 

dom 

from 

Admix- 

ture. 

|16 points 

Even- 
ness of 
growth. 
15 points 

Total. 

100 

points. 

Kroebaini, 

1’ s . 

.lilakiii 

(illH'lllIl 

31 

9 

8 

13 

13 

74 

V'oraytli, Ml 

IS. L . 

•f itai'Dinu; 

AVniatali . . 

28 

9 

8 

14 

13 

71 

lituiderHon, 
H. R. 

Mrs. V 

(•narniiiiu; 

Merredin 

26 

9 

8 

13 

14 

70 

Trotter, A 

AV . . 

Kilim Itock 

Free GaJI.- 

poll 

O', 

9 

8 

1.3 


60 

Meikle, P. . 


Kiilii) Ho(k 

Nabawa . . 

23 

8 

8 

12 

12 - 

63 

Bowev ^ 

ilaldoeli 

Kulin 

Nabawa 

21 

9 

8 

13 

12 

63 

Niehola, R. 


Kulin llock 

Merredin .. 

20 

1 

7 ' 

14 

12 

62 

KoiN.vth, A 

H '.*! i 

.Mtaniliiu . 

Hard Feiler- 
ution 

20 


8 

13 

13 

62 
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Subsequent cultivations. 
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Sept., part in early 
May. Planted with 
combined cultivator 
drill 

Disc cultivated dry 
April and 1st week 
May. Planted with 
combined cultivator 
drill 
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Beploughed Aug. 

Planted with com- 
bined cultivator drill 

Disc cultivated end 
Sept. Planted \Aith 
combined cultivator 
drill 
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LAKE GRACE AGRICULTURAL SOCIETY. 


The rainfalls, as recorded at the Lake Grace centres durinj? the year, are as 
follow : — 







1 Growing Period. | 



Total 


Jan. 

Feb 

Mar. 

Apl. 

1 May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Total. 

Nov. 

Dec. 

tor 

year. 

Lake Grace 


37 

36 

66 

223 

140 

183 

379 

220 

45 

1,208 

1 

07 

46 

1,450 

Btimgup 
(Dulwich Hill) 


26 

22 

36 

177 

8S 1 

1 

154 

295 

188 

65 

067 

11 

61 

1,113 


The awards and cultural details are set out hereunder: — 

LAKE GKACE AGKICULTUKAL SOCIATY. 

J udKo ; G. L. Throsbkll, Agricultural Adviser. 


Competitor. 

Address 

Variety. 

Yield. 

50 points 

Free- 
dom 
Irom 
Weeds. 
10 points 

Free- 
dom 
from 
Disease. 
10 points 

Free- 
dom 
from 
Admix- 
ture. ! 
15 points 

Even- 
ness of 
Growtli. 

1 5 points 

Total. 

100 

points. 

Collinson & Fieay... 

Burngup . . . 

Gluclub 

20 

9 

8 

13 

14 

73 

Bishop, S. H. 

Lake Grace 

MTaratah ... 

18 

8 

8 

13 

13 

60 

Bishop, H. F. ... 

Lake Grace 

Nabawa 

- 

7 

7 

13 

12 

58 

Fry, E. H 

North Lake 
Grace 

Naba\^a 

18 

7 

7 

12 

12 

56 
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ZONE 8. 

Judge — A. S. Wild, B.Sc.(Agric.), Agricultural Adviser. 

Royal Society, 5 Competitors; Wickepin Society, 6 Competitors; Nyabiug Society, 
3 Competitors; Gnowangeriip Society, 15 Competitors. Total, 29 Competitors. 

ROYAL AGRICULTURAL SOCIETY*. 

Zone 8. 

The following are the rainfalls as I’ecorded at the centres where the crops en- 
tered direct with the Royal Agricultural Society were located : — 


— 

1 

Jan. 1 Feb 

1 

Mai. 

1 

\pi 1 

May. 

June 

Growing Period. 

Jniy 1 Aug 1 Sep. 

1 1 

Oet. 

Total. 

Nov. 

Dec. 

Total 

for 

year. 

Itorden ... 

1 

... 1 


H9 ‘ 

194 

12B 

117 

301 

277 

43 

1,058 

40 

00 

1,379 

(rDowangcnip .. | 

! . . ; 13 

n:> i 

1)7 1 

ISfi 

145 

172 

29,:i 

.335 

.37 

1,170 

9 

"4 

1,518 

Quairadirig 

1 . j .. 


3- ! 

284 

141 

238 

418 

193 

41 

1 .31 5 

18 

94 

1,500 

S. Caroling 
(Woodstock) 

i . ' 

1 i 

1 


•217 

118 

149 

298 

294 

J 

47 

1 .093 

6 

109 

1.283 


The awards and cultural details are tabulated below: — 


ROYAL AGRICULTURAL SOCIETY. 
Judge ; A. S. Wild, Agricultural Adviser. 


Competitor 

1 

\<l(lre<s!. 

Vailety. 

1 

Yield. 

50 points 

Free- , 

dOTIl 

from 
Weeds. 
10 points 

Free- 
dom , 
from j 
l)i.sease. 
10 points 1 

liee- 1 
dom 
trom 
Admix- 
ture. 

15 points 

Even- 
ness of 
giowtb. 
15 points 

1 1 

i Total. 
100 
pohitx. 

1 

Murray. W. 0. . . 

Borden 

1 

Yandilla 

1 King 

39 

9 

9 j 

13 

14 

84 

Lohoar, J. P. A Sons 

S Quairading 

1 (Jluelub 

36 

9 

® i 

13 

13 

79 

Richards, A. 

S. Caroling . 

, Nnb.'OMi 

34 

9 

8 1 

14 

13 

i 

Wellard <fe Wellard 

Gnowangcrup 

1 

j Naba^^a 

35 

8 

i 

13 

13 

78 

i 

Taylor, H. K. & Sons 

Qtiairading 

1 Gliielnb .. i 

33 

8 

8 1 

13 

13 

75 



CULTURAL DETAILS. 
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.2^ 
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3t. and again 
re seeding, 
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drill 

S 

O' 

,2 

o 

oo 

Sprmgtyne 
Oct., agai 
and again 
Planted wi 
1 cultivator 

! Springtyne 
Oct. and a 
‘ fore seedin 

Springtyne 
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Oct., and 
before seed 

1 Disced 2in. 
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Planted wi 
j cultivator 

1 Rigidtyne s 
' deep in Sej 
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cultivator 

t 

c CO 

1 lO 


CO 

CO 

o 
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n 
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O 
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O 

o 
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1 

i 
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d 
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< 
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2 
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3 cA 



oia 
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1 

Bfi 
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ri S 9 

d 

J 
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1 Gimlet 
salmo 
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i^s 

Isa? 

CO 

if 




•o 

■o 
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1 

P 

1 

d 

2 
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2 

}§^l 

'C 
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§ 
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ci 
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1 
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' 

1 

Mi i 



1 1 

3 1 

^ 1 



All competitore graded and treated seed with copper carbonate. 
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WICKEPIN AGRICULTURAL SOCIETY. 


The rainfalls, as recorded during the year at the Wiekepin centres, are as 
follow : — 









Growing Period. 





Total 


Jail. 

1 

1 

Feb. 

Mar. 

Apl. 

May. 

1 

1 June. 

1 

1 July. 

1 Aug. 

1 Sept. 

Oct. 

Toial. 

Nov. 

Dec. 

fo- 

year. 

Tlnkurriii 

(Tovil) 


20 

40 

1 111 

243 

130 

184 

391 

I 432 

1 

25 

1,423 

30 

1 115 

1 

1,750 

Malyalling 


3 

14 

113 

241 

138 

173 

338 

320 

37 

1,253 

74 

52 

1,509 

Wlckeplu 


6 

22 

90 

288 

171 

287 

477 

886 

13 

1,022 

69 

40 

3,884 


The awards made and the cultural details of the competing crops are set out 
below : — 


WICKEPIX AanieULTURAL SOCIETY. 
Judge: A. S. Wild, Agricultural Adviser. 


Competitor. 


Murray, A 

Hoflken ilros. 
Dalton, li. C. 

Cook & Hutton ... 
Fleay, E. G. 

Lewis, A. R. & Sons 


Address. 

Varietv. 

Yield. 

50 points 

Free- 
dom 
from 
Weeds. 
10 points 

J’ree 
dom 
from 
Diaease. 
10 iiornts 

Free- 

dom 

trom 

Admix- 

ture 

13 ])oiuts 

Even- 
ness ol 
growth. 
15 points 

Total. 

100 

IKiints. 

Tinkurrin .. 

Canberra ... 

33 

9 

4 

14 

13 

70 

Dorakiu 

Gallipoli ... 

31 

9 

9 

13 

13 

75 

Malyalling ... 

Kajah 

28 

8 


13 

13 

- 71 

Dorakiu 

Gallipoli ... 

27 

8 

9 

13 

1.3 

70 

Wiekepin ... 

Ghiclub 

28 

9 


12 

13 

69 

SO Gate . . 

Hard Feder- 
ation 

24 

9 

8 i 

14 

1 

13 

1 

68 



No. of • When ; C'ondi- . imnip 1 ; ' i Seed 

Competitor. years Timber, j plough- . tion of • ^^*5* i Depth ' Subsequent cultivation. , Variety. Planted. | of i of \ treat- I Graded, 

erop^. j ed. i land. ’ ment. j , , » Super. , ment. | 
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NYABING AGRICULTURAL SOCIETY. 


The rainfalls, as recorded at Nyabing during the year, were as follow; — 


- — 

Jan. 

Feb. 

JHar. 

Apl. 

1 Growing Period. 

Nov. 

Dec. 

Total 

for 

year. 

May. 

Jime. 

[ July. 

Aug. 

Sept. 

Oct. 

Total. 

Nyabing 


11 

1 

eu 

90 

267 

136 

243 

383 

350 

24 

1,411 

39 

42 

1,662 


The awards and cultural details are tabulated hereunder: — 

NYABING AGRK’ULTURAL AREA. 

Judge: A. s. Wild, Agricultural Adviser. 


(Competitor. 

1 

Addrcs's. 

Variety. 

Yield. 

50 points 

Free- 
dom 
from 
Weeds. 
10 points 

Free- 
dom 
from 
Disease. 
10 points 

Free- 

dom 

from 

Admix- 

ture. 

15 points 

Eveu- 
nes.H of 
growth. 
15 points 

Total. 

100 

points. 

Slee, E. J. W. ... 

Buongadoo... 

Major 

25 

8 

8 

13 

13 

67 

Oharbley, H. J. ... 

Nyabiug 

Naba^Mi 

24 

7 

8 

1.3 

13 

65 

Sargent. A. Mcl). ... 

Boungaduo... 

Major 

19 

7 

7 

13 

12 

58 
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RAL DETAILS. 
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GNOWANGERUP AGRICULTURAL SOCIETY, 

The following table shows the rainfalk as recorded at Gnow^angeriip during 
the year: — 






1 . 


Growing Period. 





Totjii 


.1 an. . 

Feb. 

Mar 

Apl 

j May. 

•Tune. 

July. 

1 

Aug. 

8cpt. 

0(’t. 

Total. 

Nov. 

l>ec. 

for 

year. 

OnowiiDKerup ... 


ri 

1 1 

1115 

i 1 

i i ' 

JIT j 186 

ur. 

172 

{ 

295 

j 3ir> 

87 

1,170 

0 

74 

1,518 


The awards and eultural details are tabulated hereunder: — 


(iNOWANOKarP AOltirULTUKAL SOt'IETY. 

A. S. Afrrlcultiiral Adxiser. 





Yield. 

Free- 

dom 

Fiee- 

doni 

I'ree- 

dom 

1' veil- 

Compctltcw. 

A.Mre** 

\ .iri»*tv. 

.’>0 point** 

from 
Weeds 
10 points 

from 
Disease 
10 points 

horn 

tdinix- 

tnre 

ir» points 

ness oT 
growth 

\h points 

JJeeek, HO. 

GiiMVV.uigeiu|) 

YandUla 

42 

0 

8 

18 

14 


King 






Coekram, ('. E. ... 

Paliinnp 

Yamllllii 

40 

8 

0 

14 

14 


King 






Fnnriby, R. & Co , 

(•tiowtingcni|i 

^ andilla 

88 

0 

0 

11 

18 

Ltd 

King 






MeDonald, .1 

GiKmanirerufj 

yandillii 

86 

0 

10 

14 

14 


King 






Ball, J L 

(tiiou angel ujj 

Itena 

87 

0 

0 

18 

18 

Stewart, VV'. 11. . . 

Gnownugeiup 

Yandilla 

8.5 

0 

0 

U 

14 


King 






Tymnifi, H. o 

Gno.vangerup 

Yandilla 

King 

Yandilla 

8H 

8 

0 

18 

18 

White, n H 

ruUiiuip 

84 

0 

0 

14 

14 


King 






Seliueider Pros. 

(liiowangerup 

Naha VI a 

8.5 

8 

8 

18 

18 

(Jhainherx. E. 

Paliinnp 

Yandilla 

20 

0 

0 

14 

18 


King 






Garnett, J , 

(Jnowangerup 

Yandilla 

31 

8 

9 

n 

18 

Taylor, C 

King 






Paliinnp . . 

1 andilla 

King 

Yandilla 

20 

0 

0 

14 

18 

Wright, E. K. ... 

Palliiiup 

20 

8 

0 

14 

18 


King 






.Tohimton, Alf. 

(Jnowatigerup 

Nahawa 

27 

8 

0 

14 

18 

Whyatt, C. A. ... 

Paliinnp 

Yandilla 

28 

0 

7 

14 

12 


King 







Total. 

100 

point*'. 


86 

dr> 

8:i 

81 

81 

81 

80 

77 

74 

74 

74 

7 ;j 

71 

70 
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ZONE 9. 

Judge — L. G. Seinor, Manager, Experiment Farm, Salmon Gums. 
Southern Mallee Society, 23 Competitors. 

SOUTHERN MALLEE AGRICULTURAL SOCIETY. 

The only entries received in Zone 9 were those of the Southern Mallee Agri- 
cultural Society. The rainfalls recorded at the centres concerned are as follow: — 







1 Growing Period. 



Total 


Jan. 

Feb. 

Mar 

Apl. 

May. 

June. 

July. 

Aug.* 

Sept. 

1 Oct. 

Total. 

Nov. 

Dec. 

for 

yeaj. 

Kiimarl (Cogge- 
shall) 

Grass Patch 

5 

1 

175 ] 

3 

76 j 

271 

206 1 

150 

374 

96 

78 

1,184 

99 


1,541 

13 

128 

23 

105 

208 

306 

171 

393 

139 

81 

1,388 

100 

14 

1 

1,766 

Scad dan 

24 

80 

23 

148 

368 

360 i 

130 

418 

154 

94 

1,514 

242 


2,053 

lied Lake 

G 

IGO 

13 

70 

259 

262 

170 

371 

108 i 

82 1 

1,252 

198 

1 9 

1,714 

Salmon GiiniF< ... 


173 

3 

1 

85 

2.32 

232 

1.56 

381 

88 

99 

1,188 

90 

10 

1,549 


The awards made and the cultural details of tiie competing crops tabu- 
lated hereunder: — 

SOUTHEllN MALLEE A(;iU CULTURAL SOCIETY. 1931 
Zonk 9. 

Judge L 0. Seinor, Manager, Experimental Ltirm, Salmon OuriH 


Competitor. 


.Address 

A’arlet> . 

Yield. 

Kreo- 
j doin 
j trom 

j Free- 
dom 
! trom 

1 Free- 
1 dom 

1 from 

1 Adinix- 
1 tore. 
jl5 point'- 

E\eii- 
nrs.s of 
tirowtb. 
15 jKunts 

Total. 

300 




.■)0 points 

Weeda 
i 1 0 points 

1 Disease 

I ! 0 points 

point*'. 

i 

.1. O’llnen . 


K utnarl 

Nabawa 

34 

9 

U 

32 

13 

1 77 

'1'. Haywood 


E. Dowak ... 

Ghiyas Early 

28 

9 

9 

14 

14 

! 74 

11. B. Jolms 


Gras-s Patch 

Ford 

26 

0 

9 

14 

14 

1 72 

N. Norton ... 


East Salmon 

Nabaw'a . . 

26 

9 

9 

14 

13 

1 71 



Gums 








W. Barry ... 


W. Dowak 

Nabawa 

26 

9 

9 

14 

33 

71 

11 Sw'au ... 


East Salmon 

Nabawa . . 

26 

9 

9 

12 

14 

70 



Gums 








A. Guest ... 


Beete 

Ghiyas Karlv 

28 

8 

8 

12 

13 

69 

C. Flmtham 


Scaddan 

G Iliyas Early 

24 

S 

8 

14 

13 

67 

Thomas Bros. 

j 

East Salmon 

N abawa 

i 25 

8 

8 

13 

12 

1 66 



Gums 







1 

1 

Grigg Bros. 


Scaddan 

Ghiyas Late 

25 

h 

7 

13 j 

13 

1 6G 

li. Prince . . 


Kumarl . . 

1 Beim 

23 

9 

8 

12 1 

1 13 

i 65 

J. A. Webster 


Treslove . . 

N abaw'a 

23 

u 

8 

13 i 

i 12 

1 65 

A. Thomson 


Red Lake .. 

Ghiyas Early 

23 

7 

8 

13 1 

! 13 

1 64 

J. McCoah ... 


Kumarl 

Nabaw'a 

19 

9 

8 

14 ! 

13 

1 63 

W. F. Mcl^rea 


East Salmon 

Gluyaa Early 

22 

* 

9 

12 

12 

i 63 



Gums 







J. Thomas 


Kumarl . . 

Ghiyas Early 

23 

9 

9 

12 

10 i 

63 

C. Berryman 

... 

Beete 

Ford 

20 

8 

8 

12 

14 ' 

62 

N. Donovan 


Kumarl 

Nabawa 

22 

8 

1 8 

12 

10 i 

60 

W. P. Southeni 

... 

Scaddan 

Nabawa 

21 

8 

7 

12 

12 1 

60 

H. Sharpe ... 


Treslove 

Nabawa 

18 

8 

7 

13 

12 1 

58 

W. Lunuon 


Red I^ake ... 

Nabaw'a 

19 

0 

7 

13 

13 1 

58 

N. Sedgwick 


Red Lake ... 

NabttW’a 

18 

7 

8 

12 

12 1 

57 

D. R. Richie 


Grass Patch 

Nabawa 

16 


6 

13 

10 

52 



JOUKNAL OP AGRICULTURE, W.A. 


[Mah., mz 



J O’Drirn's Winning Crop of “Nabawu,” No. 9 Zone. 
Calculated yield 34 bushels 



T. Haywood's crop of “Gluya« Early,” second prize winner, No, 9 Zone. 
Calculated yield 28 buahela. 
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All competitors treated seed with copper carbonate. 
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ROYAL AOllTCULTl’KAL SOCIETY— ZONE CHAMPIONSHIP AWARPS. 

Representatives from District Agricultural Societies* (Jompctitlons and entries received direct by Royal 

Agricultural Society. 







S 

S 

So; 







2 

2 . 

O h 

i: » i 


Competitor. 

District. 

S<»(*ieiy. 

Variety. 

2 

5 

reedom 

Weeds. 

reedom 

Disease 

2^ 

rA 

C a 

c 2 
JO 






1 ^ i 

1 

£ 

W 


Zonk 1. — Judge: J Tbonias, Superintendent of Wheat Farms. 


Heblton, J.K.,Sr. 
Korre-ster, J. K. 
Rothe, B. D. ... 
Ruddiick, A. . 
(hiinmlng, A. S. 
Durack, P. M... 
Hllfers & Robert- 
son 

Green, J. W. ... 


Three Springf' 

I’hree Springh 

Merretliii .. 

50 pts. 
40 

10 pts. 10 ptH. 
8 ! 8 

15 pts 
13 

15 pts 
14 

('amainah ... 

Royal 

Nabaw'a 

37 

8 

8 

13 

14 

(’oorow 

Royal 

Bena 

35 

8 

8 

13 

14 J 

(’(jorow 

Royal 

Nabavva . . 

32 

9 

8 

14 

14 

Caniamah 

Royal 

Merreillii . 

35 

7 

8 

12 1 

14 i 

Arriiio 

Turee Springs 

Merredin , , 

34 

8 

8 

I 

13 1 

Wathoroo . . 

Royal 

M uratah * 

32 

8 

7 

13 

13 1 

rarnnmali .. 

Royal 

1 Merrevliii .. 

33 

7 

1 7 

13 

13 i 


Zonk li. — Jndue . V b Shier, Agiieiiltural Adviser. 

Moore, T ... i Indarm . j Ro>al ; Merredin ... ' :Uf t 0 ( 0 I l,i 

Porter, F. A. . I Ajana . . j Royal i Gecralying . j 2:i | V) 1 1) I i:{ 

Zonk 3. - Judge . R P. Roberts, Agrieultural Adviser 
Woodfield, N.... ; (biomalling . , ' Royal .. | (rliielub ... j .‘Kj j S | 8 j l.i 

Jones, W W. Cowcoving . i Kf>yal . t Nabavva I :i() j 9 i 9 I 13 


12 I 
14 I 


Zonk 4 - Judge: R. P Hol>erls, Agricultural Ad\i.ser. 


bandsell, G. 
(Yeagh Bros. 
H<^)Wood, II, 

Thomson, .M, 



Mukinbudin .. 

N ungariu . 

Gluyas Early 

31 

8 

9 

13 

14 


Kwelkan 

Niiiiganii . 

Gluyus Early 

;io 

9 


14 

13 

w'. 

Bcncubbin 

Mt 

.MarMball 

Bciieubblii . . 

28 

9 

9 

13 

13 


N. Benciibbin 

Mt 

Mar-hall 

Nabavva 

24 

« 

9 

12 i 

1 14 i 


Zonk 5.-- Judge * (J. L Throssell, Agrieultural Adviser. 


('ook, W T. .. 

S. \N algooian 

Men edm 

Merredin 

35 

9 

8 

13 

13 

Smith, (’. A Sons 

Yarding 

Bruce Rock 

Glnelub 

32 

9 

9 

13 

14 

Allen Bros . . 

Central Kum- 
miiiin 

Bruce Rock 

Gliuliib 

31 

9 


12 

M 

Lambert, J, B. .. 

Eoonadgln 

Merredin . 

('hleliih 

32 

9 

8 

12 

13 

Prowsc Bros. .. 

Doodlakine . . 

Doodlakine- 
I Baandee 

j Gluyas Early ■ 

30 

1 

1 8 


1 14 

13 

Prowse, A. E. G 

IbKidlakiue . 

1 Doodlakine- 
* Baandee 

i Gluyas Early j 

25 , 

7 

8 

14 

12 


10 pts. 
83 
80 
78 
77 
7« 

74 

73 


73 


75 

67 


76 

75 


75 

73 


67 


66 


Freebairu, F S. 
(Villinson <fe Fleay 
Forsyth, Mrs, K. 
Ray, J. (J. 

Grant, L. J. . 
•‘Bishop. S. H..,. 


Bceck, H. O, . . 
(’Joekrani, C. E.... 
Murray, W. C. ... 
Lohoar, J. P. & 
Sons 

Richards, A. ... 
Wellard <fe Wel- 
lard 

Murray, A. 
Hosken Bros. ... 
Taylor, H. K. A' 
Sons 

Slee, E. J. W. ... 
Charlsley, H. J. 


O'Brien, J. ... 
Haywood, T. ... 


Zonk 7. — Judge. G L Throssell, Agrieultural .\dvise!. 


Jliukin 

Kuiin 

' Glnelub . | 

31 

9 

8 1 1 .3 

1 : 

74 

Bnrugup 

Lake Grace 

1 Glnelub 

29 

9 

8 1 13 

u 

73 

J Itarnlug 

Kuhn 

j Wa ratal! 

28 

9 

8 14 

1.3 

71 

N. Karlgariii 

1 Karlgarin . 

, ttluyuh Kari> j 

24 

1 9 1 

9 13 1 

14 

69 

Karlgarin 

1 Karlgarin 

! Nabavva . j 

21 

8 ' 

8 13 1 

13 : 

63 

' Lake Grace . 

Lake Grace.. 

‘ Waratah ... I 

19 


7 ; 13 

12 

60 


Zo\i< 8. Judge . A S Wild. Agrieultural Adviser 


Gnovvaiigeriip 

Gnowaugeriip 

Yandilla King 

42 

9 


13 

14 

86 

Paliliiu]) 

(Jiiovvangerup 

Yaiidllla King 

40 

8 

9 

14 

It 

85 

Borden 

Royal 

Yandilla King 

39 

9 

9 

13 

14 

84 

S. QuaJrading 

Royal 

Giueliib 

36 

9 

8 

13 

13 

79 

S Caroling 

Royal 

Nabavva . . 

34 

9 

8 

14 

13 

78 

Guowangerup 

Royal 

Nabawa . . 

35 

8 

9 

13 

13 

78 

Tiiikurriii 

Wicke]»lu ... 

Canberra ... | 

33 

9 1 

7 

14 

1 

13 

i 76 

Dorakiii 

Wiekeplu 

Gallipoli 

31 

9 

9 

1.3 

i:3 

75 

Quairadlng . 

Royal 

Glnelub . . 

33 

8 

8 

13 

13 

75 

Boongadoo . . 

Nyabiug ... 

Major 

25 

8 

8 

13 

13 ' 

67 

Nyabing 

Nyabing 

Nabavva . . 

24 

7 

8 

13 

13 

65 


Zone 9. — Judge * L. G Senior, Manager, ExiHuiinont Farm, Salmon (iums 


Kiimarl 

. 1 S. Malice .. 

Nabawa 

34 

9 

» i 

12 

13 1 

77 

E. Dowak .. 

. j S Malice . 

Gluyas Early 

28 

9 

9 1 

14 

14 1 

74 


OBJECTS OF THE COMPETITION. 

The object of the competitions is the improvement of the sttindard of wheat 
farming methods practised throughout the Wheat Belt. A spirit of healthy rivalry 
is engendered, and competitors and others set themselves to follow those more suo 
cessful than themselves. The methods practised by all the competitors are tabu- 
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lated, the gt>od farmers of the State receive recognition of thefr ability, and con- 
se(]uently a sitaiidard of practical wheat farming is established. It is demonstrated 
that where recommended methods are employed, reasonable success follows. The 
competitions also afford the officers of the Department of Agriculture opportunities 
to come into personal contact with the farmers. 

THE SEASON. 

The 1931 season was favourable for weed growth and disea^se developraeut, 
and demonstrated the necessity for arranging farming operations to control sucii 
<*onditions. 

Owing to the scanty rainfall during the autumn months, difficulty was experi- 
enced in preparing a desired seed bed and destroying weed growth prior to plant- 
ing. The result was that much crop was planted on fallow which wavS dry and 
contained weed seeds. 

Heavy rains fell during the first fortnight in May. These, however, were fol- 
lowed by a dry i»eriod which lasted to the end of the first W’eek in June. This 
caused anxiety regarding the germination. However, though late, the crops came 
away fairly \vell after the .lune rains. 

Heavy successive frosts during June and July retarded crop growth, but 
<juicker growth w'as made with the warmer conditions from the latter end of August. 
AVilh the advent of wanner weather, also, diseases ajipeared. Of these. Take-all 
was the most prevalent. The winter rains, in most districts, were slightly below* the 
average. 

Towards the end ot the growing season the seasonal rains in tin? Eastern dis- 
tricts terminated early and abruptly. 

ENTRIES. 

The total number of crops eomiieting for the Zone (/Jiainjiionship Awards in 
the different zones was 110. 

Entries weie received from 13 district Agricultural Societies, and 15 entries 
were received direct liy the Royal Agricultural Society. In addition, local com- 
petitions were ooiidueted by the Dalwallinu, Kukerin, Bruce Rock, and Phillips 
River Agricultural Societies, and also by the Karloning Primary Producers^ Asso- 
ciation. These local eoiupetilions included 39 competitors, making a total of 149 
crops inspected in all 

The following table shows the progress of the competition since its inception 
in 1921:— 



No. of 





District 


Average 

Average 

Year. 

Agricultural 

No. of 

Yield of 

Yield for 


Societies 

Competitors. 

Competif ors. 

State. 


comyieting. 







bush. 

bush. 

1921 


15 

25 

10*4 

1922 


32 

24 

8*9 

1923 

*12 

1 82 

29 

11*4 

1924 

15 1 

1 70 

31 

12*8 

1926 

13 1 

! 69 

22-5 

9*7 

1926 

11 ! 

! 99 

24-5 

12*0 

1927 

10 j 

i 100 

26-9 

12*1 

1928 

13 

114 

22-5 

10*1 

1929 .... 

12 

156 

21*7 

11*0^ 

1930 

15 

165 

27*4 

13*3 

1931 

18 

1 

no 

1 

27*4 

♦11*6 


• Estimate. 


District Agricultural Societies did not j^irticipate until 1923. 
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VARIETIES. 

The standard midseason maturinfif variety, Nabawa, was planted by 31 of tlie 
110 competitors. Fifteen planted the standard early variety, Gluyas Early, and 
thirteen the standard late variety, Yandilla Kin^. The varieties, Glutduh and 
Merredin, were planted by 13 and 12 competitors resi)ectively ; Waratah, Gallipoli,, 
and Bena eaeh by three; Major, Hard Federation, Carrabin, Geeialyin^?, and Ford 
b\ two, and Canberra, Rajah, Bencnbbin, Gluyas Late, Noom^aar, and 

Federation by one. 

Three zone championships were won with the variety Merredin; two with 
Gluehib; and one each with the varietie.s Gluyas Early, Nabawa, and Yandilla 
King respectively. 

TIME OF SEEDING. 

This is one of the most important factors for the succ<‘Ssful production of the 
wheat crop. The seeding season is a com])aratively short one, and as it is known 
tliat some varieties are more suitable lor early ])lantinji, others for niidLseason and 
others for late planting, the seeding operations should he so arranged that the 
varieties selected are planted as near as possible to their optiniiini, /.e., best seed- 
ing period. 

Sixty-eight per cent, of the erops was planted during th(‘ inoiiUi o1 May, an<I 
25 per eent. during April. 

The late sown erops were located chietly in the heavitw rainfall districts where 
the seeding period is later. 

Of the 110 crops in the competition, 13 were late maturing \vlu*ats, 03 midsea- 
won, and 34 early. It has been demonstrated by experiments at the exjieriment 
liums that when it is necessary, owing to the area sow’n, to extend the seeding 
period outside the month of May, it is better to plant suitable vari(*ti(^ in April 
ratlK’r than to extend the planting period into June. 

KATES OF SEEDING. 

Tlie rates of se<*ding varied from 30 lbs. to (i4 lbs. })er acre. The averagi*^ 
rate was 47 lbs. per acre. The majority of the competitors jilanted t'rom 45-00 
Ibft. ])er acre. 

Exi>erimental results indicated that for the miclseason and early districts, w'hile 
the yield is not decreased by heavier rates of seeding, no adxantage is gained by 
im reasing the amount over 45 lbs,, per acre. In the ver^ early districts, however, 
the lighter rates of seeding are more suitable. For tlu‘ late, /.c., heavy rainfall dis- 
tricts, heavier rates can be practised wnth no disadvantage, 'jiarticularly when 
trouble from weed growtli is anticipated. 

RATES OF SrPEKPHOSFHATE. 

Superphosphate was applied by every com])etitor, the average rale of appli- 
cation being 85.2 lbs., a diH?rease of 12 lbs. upon the previous year's aviwage. The 
lightest and heaviest applications w^ere 45 lbs, and 150 lbs. respectively, while the 
majority of the competitors used rates ranging between 80 lbs. and 100 lbs. per 
acre. The rate of superphosphate lias been gradually incjeasing in most districts. 
This has been partly due, no doubt, to the fact that the leading competitors have 
taken advantage of the results of the experiments at the various expeiiment farms 
and have obtained profitable results by applying tlie heavier dressings of super- 
phosphate. 

YIELDS. 

Since 1926 the Royal Agricultural Society has awarded a special prize of 
€5 5s. to the competitor who obtains the highest calculated bu'shel yield per acre 
from the competing area of 50 acres. The award this year has been made to 
Mr. H* 0. Beeck, of Gnowangerup, who.se competing area of the variety Yandilla 
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King,^^ yielded 42 bushels per acre. This yield is four bushels less than the State 
record established in 1929 by Mr. C. E. Cockram, of Pallinup, with the variety 
'^Yandilla King," which yielded 46 bushels per acre. The winners of this prize 
to date are as follow: — 


1925 — Hebiton & Sons, Three Springs 

1926 — Cuming, Bros., Carnamah 

1927 — A. W. Parkinson, Gnowangerup 

1928 — A. W. Parkinson, Gnowangerup 

1929 — C. E. Cockram, Pallinup 

1930 — C. Smith & Sons, Yarding 

1931 — H. O. Beeck, Gnowangerup ... 


Nabawa ... 
YandiUa King 
Yandilla King 
YandiUa King 
Yandilla King 
Gluolub ... 
Yandilla King 


34 bush, per acre. 
38 
40 
40 
46 
43 
42 


This year 71 crops were calculated to yield 25 bushels or over per acre. Forty 
competitors obtained yields of 30 bushels and over, and 17 yields of 35 bushels and 
over. Those conii)etitors obtaining 30 bushels or over per acre are tabulated be- 
low : — 




1 

1 

1 

Calculated 

Zone, 

Competitor. 

District. 

! 

j Society. 

j Variety. 

1 

Yield 
per Acre. 

8 

Boeck. TI. 0. 

Gnowangerup 

Gnowangerup... 

Yandilla King 

42 

8 

Coohram, C. E. ... 

Pallinup 

Gnowangerup. . . 

Yandilla King 

40 

] 

Hebiton, J. K., senr. 

Thr€‘e Springs 

Three Springs... 

Merredin 

40 

8 

Murray, W. G. 

Borden 

Royal 

Yandilla King 

39 

8 

Eormby, R. & Co.. 

' Ltd. 

Gnowangerup 

Gnowangerup... 

Yandilla King 

38 

8 

Tymms. H. 0. 

Gnowangerup 

Gnowangerup... 

Yandilla King 

38 

8 

Ball, J. L. 

Gnowangerup 

Gnowangerup. . . 

Bona 

37 

1 

Forrester, *T. K. ... 

Carnamah ... 

Royal 

Nabawa 

37 

8 

Lohoar, J. P. & Sons 

South Quair* 
ading 

Royal 

Gluolub 

36 

8 

M(?l)ona]d. J. 

Gnowangerup 

Gnowangerup... 

Yandilla King 

36 

J 

Botho, B. 1). 

Coorow 

Royal ... 

Bena ... 

35 

5 

Cook, W. T, 

South Wal. 
goolan 

Merredin 

Merredin 

35 

1 

Ciimming. A. S. ... 

Carnamah . . . 

Royal ... 

Merredin 

35 

8 

Schneider Bros. ... 

Gnowangerup 

Gnowangerup... 

Nabawa 

35 

8 

Stewart, W. B, 

Gnowangoni]) 

Gnowangerup. . . 

Yandilla King 

35 

8 

Wellard & Wtdlard 

Gnowangerup 

Royal ... 

Nabawa 

35 

3 

Woodhold 

Goomalling... 

Royal ... 

Gluolub 

35 

1 

Durack, P. M 

Arrino 

Thrc*e Si)rings 

Merredin 

34 

0 

O’Brien, J. 

Kumarl 

Southern Mallee 

Nabawa ... I 

34 

8 

Richards, A. 

S. Caroling,, . 

Royal ... 

Nabawa ... ! 

34 

8 

White, R. H. 

Pallinup 

Gnowangerup... 

Yandilla King j 

34 

1 

! Green, J. W. 

Carnamah ... 

Royal ... 

Merredin ... i 

33 

8 

Murray, A. 

Tinkurrin ... 

Wickepin 

Canbcirra ... 1 

33 

8 

Taylor, H. E. & Sons 

(^uairading 

Wickepin 

Gluolub 

33 

1 

Hilfers & Robertson 

Watheroo ... 

Royal ... 

Waratah ... ' 

32 

5 

Lambert, J. B. 

Koonadgin ... 

Merredin 

Gluchib 

32 

1 

Rudduck, A. 

Coorow 

Royal ... 

Nabawa 

32 

5 

Smith, C. & Sons... 

Yarding 

Bruce Rock . . . 

Gluolub 

32 

1 

Thomas, C. E, 

Three Springs 

Three Springs 

Federation 

32 


Allen Bros. 

Central Kum- 
minin 

Bruce Rock ... 

Gluclub 

31 

7 

Freebairn, F. S. ... 

Jilakin 

Kulin 

Gluclub 

31 

8 

Garnett, J. 

Gnowangerup 

Gnowangerup. . . 

Yandilla King 

31 

8 

Hoskin Bros. 

Dorakin 

Wickepin 

Gallipoli 

31 

4 

Landsell, G. 

Mukinbudin 

Nungarin 

Gluyas Early... 

31 

5 

Smallacombe, 

Nangeenan ... 

Merredin 

Carrabin ... 

31 

4 

Creagh Bros. 

Kwelkan ... 

Nungarin 

Gluyas Early... 

30 

3 

.Tones, W. W. 
McKenzie, N. 

Coweowing ... 

Royal 

Nabawa 

30 

1 

Three Springs 

Three Springs... 

Merredin 

30 

2 

Moore, T 

Tndarra 

Royal ... 

Merredin 

30 

5 

Prowse Bros. 

Doodlakine... 

Doodlakine. 

Baandee 

Gluyas Early... 

30 
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The average calculated yield for all crops inspected was 27.4 bushels per acre, 
equalling the average for the previous year. This yield has been exceeded on two 
previous occasions, 1923 and 1924, when the averages were 29 and 31 bushels- per 
acre respectively. 

The following table shows the comparison between the yields for the 1930-31 
season, and tlie previous four years : — 



« No. of 


Average 

Calculated 

Yields. 


Zone. 

Cuiiipctifcors 

1931 . 

1931 . 

j 1930. j 

1929 . 

! 1928 . 

1927 . 

1 

11 

33*5 

j 28-2 ! 

24*7 

' 29-0 

28-0 

2 

2 

26 0 

1 27-6 

22*5 

19*3 

22*4 

3 

2 

32-5 

; 27 -5 ! 

23-4 

21*3 

25*6 

4 

1 12 

i 25-2 

26- 1 

18-2 

18-3 j 

1 29-2 

5 

i 

1 28-0 

1 32-7 

21-9 

20-4 

26-2 

7 

‘ 17 

! 21*8 

1 28-6 

22 0 

23-0 

25*6 

8 ... i 

29 

1 31 -9 

i 30 0 i 

32*2 

: 31 0 

32 0 

9 ... ! 

23 

! 23-3 

' J 9*8 ; 

I 4 r » 

1 



no 

i 1 

1 27-4 

j 27-4 ; 

20 - 7 * 

1 22 - f ) 

1 

26-9 


* The results for 1929 included a number of local coin])otiiion8 planted on lallowod land. 
There were l.'iC competitors in the Koyal and District Competilicjns that year the 
average being 21 *7 bus. |Hir ac re. 

It is to be hoped that the efforUi of those who carefully priqiarcd their land, 
and who harvested good returns therefrom, will stimulate others to do likewise. 
It must be remembered, however, that the test of ellicient farming (‘omes when our 
season is least favourable. It is then that sound methods prove their value. 

FALLOWING. 

The conditions of the competition re<juired the crops to be sown oti lallowcMl 
land. In the prei)aration of the fallows most of the competitors ])louglied their 
land during the winter months of June to August. It lias been detiiiitely demon- 
strated that higher yields are obtained if the land is ploughed early in the fal- 
lowing season than when ploughed later. In this coiiiiectioii in an experiment 
conducted at the Merredin Experiment Fann for six years (1924-1929), the aver- 
age yield of ])lots jiloughed the first week in June was 3 bushels 51 lbs. more than 
those ploughed the last week in August. 

The average depth of the initial ploughing was from three to lour inclu‘s. 
Mouldboard and disc ploughs being used for this operation, while in a few (*a.ses 
rigidtyne scarifiers and springtyne cultivators were utilised for the initial cultural 
oyieration. The advantages of using a pai’ticular tjrpe of implement is determined 
by the type and condition of the soil to be dealt with. Whether the tlisc or mould- 
board is selected, it is essential that the work be done thoroughly. 

For the subsecpient working of the fallow in preparation of a seedbed, the 
springtyne cultivator was the implement chiefly used. A disc iin])lement was fav- 
oured, however, AVhen the ground was hard or weedy. The rigidtyne cultivator is 
also designed and is suitable for this purpose. 

Sheep are becoming more numerous throughout the Wheat Belt each year, 
and their value in assisting to control weed growth on fallows is more widely ap- 
preciated. 

Experiments at the various experiment farms have shown that imueased yields 
were obtained when heavier dressings of superphosphate up to 15(1 ll>s. Avere used, 
particularly on the lighter classes of soil. 
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The drastic change in the economic conditions of wheat farming, however^ 
alters the interpretation of the results of these experiments bec^iuse, where in the 
past more liberal dressings of superphosphate were profitable, this is not so to- 
day. 

An analysis of the results of the rate of superphosphate with wheat experi- 
ments sihows that when superphosphate is valued at £5 a ton and wheat at 2s, a 
bushel, the limit of profitable application for the heavy forest country appears 
to be reached with an application of 112 lbs. per acre^ and on the light land. 120 
lbs. per acre. 

DISEASES. 

Diseases found in the competition crops were Ball, Flag and Loose Smuts, 
Take-all and similar diseases (Foot Rot and Hoot Rot) and Septoria and Rust. 
Frost and wind injury were also observed. 

Ball Smut . — Although not greatly in evidence, it is surprising to find this dis- 
ease in competition crops. Though the number of infected crops is yearly dimin- 
ishing the economic loss to farmers from this and other preventable diseases is all 
loo large. This disease can he prevented by the use of such fimgicidas as dry 
copper carbonate powder or the bliistone or formalin soliitioms. All are reliable 
fungicides, but of these by far the most po])ular is the dry copper carbonate dust. 
When correctly applied, at the rate of 1} to 2 ounces per bushel, this method is 
very effective in preventing the disease. An added advantage with this method 
is that the seed wheat can be treated and stored immwliat-(dy after harvest without 
any detrimental eft’ert, and in addition the copper carbonate acts as a preventa- 
tive against vermin. The presence of Ball Smut in a croj) nowadays Is not only 
indicative of faulty treatment, hut also of ^^slipshod^^ methods. The results with 
this treatment have been so highiv satisfaetnry that, where care is exercised and 
the seed thoroughly dusted, the disease can be entireJy eliminated. 

Flag Smut . — This disease is becoming more in evidence ea(*h year. This is 
probably duo to the fact that a considerable number of fanners fail to recognise 
the disease when present in their crops. Consecpiently serious diuiuige is caused 
before control steps arc* taken. 

A wheat plant affected by Flag Smut has the leaves and leaf slioatlis curled, 
twi.sted and distorted. Together witli the stems, they develop long black streaks 
running paralol with the veins. The streaks are due to ruptures or slits caused by 
the fungus, jind from these comes the black pow'der or smut from whicch the dis- 
ease derives its name. The affected parts may become quite blackened, and the 
s)uut may even pejietrate the liollow centres of the straw. Affected plants are either 
killed or stunted, and at close view show out quite distinctly among the taller 
healthy plants. Whole stools may be smutted or only some of the slioots, the re- 
mainder forming normjil, but undersized, ears with little or no grain. 

Unlike Ball Smut, where the chief source of infection is from spores on the 
seed, this disease is a soil infection. Spores from various agencies find their way 
into the soil, and remain there to attack the wheat crops. It can be seen, therefore, 
that its contml lies not so much from seed treatment, but more along the lines of 
crop rotation. As a precaution all seed ^should be treated with dry copper car- 
bonate, and while there is evidence that this diminishes re-infection to a limited 
extent, it will not control it. The most effective means of (iontrol of this disease 
are by by cultural methods in conjunction with the growing of resistant wheats, 
and it is indeed fortunate that such a popular variety as Nabawa is Flag Smut 
resistant, as are also the late maturing varieties Yandilla King and Sutton. Other 
resistant wheats are Bencuhbin, Carrabin, Geeralying, and Totadgin, all of which 
are recommended for planting on infected areas. Gluyas Early, Merredin, and Can- 
berra, all early varieties^ are very susceptible to this disease. 
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A ‘Certain means of spreading? infection throup:hout the farm is by feedino: 
infected wheaten hay to st(K;k. Oaten hay should he used, as in addition?, the 
ffrowing of oats also assists in the control of the disease Take-all. Badly infested 
wheat stubbles may be burnt and so prevent stock spreading the sporeo over the 
{.firm) either througrb the agencies of the manure or by carrying it on their ))odies. 
Early fallow and judicious cultviation to keep down weeds and self sown wheat 
plants are essential. Where it is known that a paddoek is infected, it is advisable 
to delay sealing until after the first seeding rains. 

Briefiy, the methods of control are as follow: — 

1. Fallow early and well. 

2. Kee]> fallows free of weed'^ and self-sown wheat. 

3. Plant resistant varieties. 

i*lant as late as is safe to plant in the sowing season. 

5. Discontinue feeding infected hay to stock. 

6. Include oats in the crop rotation. 

7. Burn the stubble of badly infected crops. 

Loose Smut. — Loose Smut or Frying Smut is mure difiicnlt to control, as there 
is no prac.tical method of seed treatment. Seed from badly infected crops sl'ould 
he discarded, and fresh seed obtained from clean cmp.s. 

Take-all was very much in exidence this year. This disease is also the result 
ot soil inf(H*tiou, and its control in very similar to that for Flag Smut. There is, 
however, no variety, as yet, known to be resistant to this disease, and it& control 
depends, therefore, on the farming practice adopted. In this respcj-t the value of 
a crop of oats (fr(‘e of hai’ley or win at) is of iitmoNt inifiortance. 

It was not surprising to find that in some cas<‘s where comptding crops were 
badly infe.st<»d witli Take-all, the reason was because no control methods had been 
taken. Farmers are adeised fUPt to wait until their cropping areas become badly 
infected before taking steps to control these diseases^ hat to adopt jirereniatire 
methods which include the growing of oats in their cropping rotation. 

Rust. — This is a disease, the prevalence of which depends mainly on the sea- 
sonal conditions, over which there is no control. In districts where ru>^t is likely 
to occur, fanners should avoid growing ni.st-liable wheats. 

Sepiori a. —The disease Heptoriu is most liable to occur when tin" wheat crop 
is ])lanted too early. Under these conditions there is a tendency fc'r the jilants 
to make flaggy and rank growth, and as a result they become more susceptible to 
infection by the fungus. The control consists of seasonable planting and the prac- 
tice of clean farming methods. 

It is not possible, in the space of this article, to discuss the various du^eiise.s 
fully, but should any reader desire further infonnation eoneerni ng these disiaises, 
hiillelhis are available for free distribution, and can be obtained on applicntilon. 
The bulletins mentioned are: — 

Septoria — No. 121. 

Rust of Cereals — No. 126. 

Flag Smut — No. 134. 

Cereal Smuts — No. IGO. 

Foot Rot and Root-Rot of Wheat — ^No. 228. 

Partial Rot and Root-Rot of Wheat — No. 228. 

Partial or complete emptiness in wheat heads — No. 301. 

Eareockle and Bacterial Diseaser. of Wheat — No. 196. 

The 50-acre Crop Competitions have proved invaluable for demonstrating 
the correctness of methods under varying conditions of soil and climate. When 
sound methods of farming are adopted, higher yields are made possible and, under 
correct business management, the cost of production lowered. 
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FIELD EXPERIMENTS WITH WHEAT, f93U 

YILGARN EXPERIMENT FARM. 

J. Thomas, Superintendent of Wheat Fanhs; R. W. Pruhstbr, Farm Mana^r. 


The monthly rainfallsi, as recorded at the farm during 1931, together with the 
averages for the past four years, are set out hereunder: — 





j 


Growing Period. 





Total 

Jan. Fei) 

Mar. 

Apl 

, May- 

June. 

! July. 

1 1 

1 Aug. 

Sep. 

Oct. 

1 Total. 1 

Nov. 

Dec. 

lor 

year. 

1931 3 10 ! 

8 

97 

M.-. 

131 

100 

180 

83 

19 

804 

80 

8 

1,019 

Average, 4 yrs. 33 77 

45 

89 

j 204 

145 

104 

101 

46 1 

24 

624 

__ 

96 

i 60 

1,024 


The beginning of the season was marked by the absence of early autumn 
rains. Very heavy rains fell during the first fortnight in May, but these were fol- 
lowed by a dry period lasting to the end of the first week in June. As a result of 
the long, dry spell, a crust was formed on the soil surface, and anxiety was felt 
concerning the young plants breaking through. However though late, the crops 
came away fairly well after the June rains. Heavy successive frost in June and 
July were not conducive to quick growth, but good growth was made when the 
warmer weather set in towards the end of August. Towards the end of the season 
the seasonal rains terminated early and abruptly. This adversely affected the 
yield. 

The land on wdiich the experiments were conducted was orignially limbered 
with salmon gum and gimlet. During June and July, 1930, it was disc ploughed to 
a depth of three to four inches. This was followed by a spriugtyne cultivation 
during August and September, and again after rain in December. During March 
the land was disc cultivated, and again where required after the heavy rain in 
May. This was followed by the springtyne cultivator immediately prior to plant- 
ing. 

TIME OF SEEDING EXPERIMENT. 

The object of this experiment is to determine the most suitable month to plant 
the wheat crop. 

To meet the requirements of the experiment two varieties of different 
maturity were used — Nabawa, representing the midseason, and Oluyas Early, the 
early maturing varieties. 

The Nabawa plots were planted in mid- April, May, and June respectively, 
and the Gluyas Early plots were planted in mid-May, June, and July. Each plot 
wms repeated five times. 

All plots germinated well, although the May plantings were a little late in 
getting away. Late rains in October and early November favoured the June and 
July sown plots. 

TIME OF SEEDING EXPERIMENT. 


Variety — Nabawa. Siipcrpiioftphatc — 90-1001b. per acre. Seed — 30Ih. per aero. 


Planted. 

1 


(’oniputed Yields per acre. 


Average 
Yields 
per acre, 
1931. 

Per- 

centage 

Yields, 

1931. 

1 

Average 
Yields 
per acre, 
1928-31. 

1 

Per- 

oeiitAge 

Yields, 

1028-81. 

Sec. 1. 

Sec. 2. 

Sec. 3 

Sec. 4. 

Sec. 5. j 


bug. lb. 

bug. lb. 

bug. lb. 

bus. lb. 

bus. lb. 

bus. lb. 

% 

bus. lb. 

% 

April 15th 

* 

16 48 

18 32 

20 16 

18 32 

18 32 

103 

18 35 

108 

'^18th 

* 

17 12 

17 36 

19 4 

18 0 

17 58 

100 

17 8 

100 

June 17th 

* 

12 56 

12 48 

11 44 

12 48 

12 34 

70 

9 24 

55 


* Section 1 dJgcarded owine to error In drilllncr. 
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Time of Seevinu Experiment. 


Variety — Oluyas Early. Superphosphate — QO- 1001b. per acre. Seed- 301b. per acre. 




f’oin putod VioIdH per aero. 


Average 

Yields 

Per- 

centage 

Average i 
Yields ! 

Per- 

centage 

Planted. 

Sec. 1. 

Sec. 2. 

1 Sec. 3. I 

Sec 4. 

1 See 5. 

per aere. 
1931 

Yields, 

1931 

per aere 
1928-31. 

i 

Yields. 
1928 31. 


bus. lb. 

bus. lb. 

bus. lb. 

I bus lb. 

bup. lb. 

bus. lb 

% 

bus. lb. 

% 

Juno 17th 

14 24 

14 0 

12 40 

14 10 

1.3 41 

13 49 

84 

11 37 

70 

May 18th 

15 12 

17 28 

15 30 

17 4 

17 4 

10 29 

100 

1ft 41 

100 

July l.'ith 

0 10 

8 16 

00 

7 Vd 

0 32 

7 1 

4.3 

I 

4 52 

29 


The results this year, and the average results over the four year.s the experi- 
ment has been conducted, show that it is of advantage to plant tlie mid-season 
variety, Nabawa, during April rather than in May. By delaying planting until 
June, however, unprofitable returns can be expected. 

Both this year’s returns and those of the four years’ average show also tliat 
early maturing varieties arc more prolific when sown in May, and that the yields 
decrease considerably and are unprofitable should planting be delayed after this 
month. 


RATE OF SEEDING EXPERIMENT. 

The object of this experiment is to determine the most economic rate of seed- 
ing with — (a) a mids(*as()n free-stooling, and (b) an early and sparse-stooling 
variety. 

For the former the variety Nabawa was used, and for the latter thi‘ \arietv 
Noongaar. 

a ATE OF SKFPINO EXPFKIMFN'I 


Planted (Ui 8th Mn>, 1931. 

Varlet y — N abaw a 

Superphosphate— 90 lOOlb peraeie 

Pate ol Seeil ])er aere. 


('uinputed Yiekbs y>er aere 

, 1 


Average 
Yield** 
])er aere 

Per- 1 .\verage 
)eutage 1 Yields 
Yield'S. |])erneie 
1931 ; 1928 31. 

Per- 
eeiitage 
> lelds. 


Sec. 1 

See 1 

Se( 3 

See 4. 


1031 

1928-31. 


bus 1b 

bup. Ih 

bus lb 

bus lb 

bus lb 

bu*. lb 

1 biw lb 

O, 

20lb 

17 20 

19 44 

1 7 52 

18 40 

17 4 

IS S 

9.5 ' 17 31 

! 99 

1 

401b 

19 1 

20 5ft 

19 12 

17 52 

! 17 : 

1 S .59 i 

100 ' 17 41 

1 U)0 

3011). 

19 12 

21 12 

19 .52 

17 28 

1 1 

1 17 41 ; 

19 0 ' 

101 1 17 1.5 

1 98 


KATF. of SEF.DING EXPECxIMIAT 

Plant od on IDth May lO'U Variety - No. mstaai SniHTpliD-tpli.Ue —eo 1001b per .rto 


Hate »)f Seed per acre. 

Sec. 1. 

Cuiupjitcd Yields iH*r acre, 
j Sec. 2. j See. 3. j See. 4. 

1 See. 5 

1 .\\erttge 
‘ Yields 

1 i)er aere. 

I 1931 

1 Pei- 

1 cent age 

1 Yiekbs. 

1 1931 

AAernge ^ 
Yields j 
]>er aere j 
1928-31 1 

Per- 
centage 
Yields. 
1928 31. 


bus. lb. 

bus. lb. 

bus. lb. 

bus. lb. 

lUH. 11). 

bus. lb, 

i 

bus lb. i 

j 

o 

20lb 

13 20 

12 32 

14 24 

14 32 

15 4 

13 ,58 

81 

14 20 1 

Oft 

401b 

14 16 

18 8 

17 36 

16 48 

19 12 

17 12 

100 

14 58 ! 

I 

100 

301h 

15 44 

1ft 32 

17 4 

17 3ft 

17 52 

10 58 

99 

14 51 1 

100 
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The avei’age results with the early and sparse-stooling varieties for the four 
years the experiment has been conducted show but little variation with the different 
lutes of sowing. This year, however, the lower rate of seeding at 20 lbs. per acre 
is shown at a disadvantage. 

With the free>stooling variety the average results of the four years are very 
similar. The results for this year in this section show the 20 lbs. rate of seeding 
at a slight disadvantage. 

RATE OF APPLICATION OF SUPERPHOSPHATE EXPERIMENT. 

The object of this exi>erinient is to determine the most eeont)mieal rate to 
apply superphosphate to the wheat crop. 

This experiment is divided into three sections, in each of which plots treated 
with 150 lbs. of suf)erphosy)hate per acre were regarded i,as controls. Thus, in 
Section 1, the rates of 300 and 225 lbs. per acre were compared with the control 
rate of 150 lbs. per acre, and in Section 2 the rates of no application and 75 lbs. 
per acre w^ere compared with the control rate of 150 lbs. 

During the growing season it was noticed that maturity was hastened in the 
plots treated with the heavier dressings of sui)erphosphate. The plots to which 
no superphosphate had been applied were still comparatively green when the 
others had matured. The no superphosphate plots also suffered considerably from 
“tipping,’’ neither had the plants stooled as well. 


KATK of A1M*IJ(’\TI0V of Sl'PKRPHOSFHATK KXPKRIMKNT NO 
I’laiiU'd on Ifith May, 10 il. Varioty — Uluyan K'lrly. -.JOlb per iicrp. 


Rate 

ol Application 


Coiiiputod 

Viebl por acre 



Average 

VieldH 

IVr- 

centace 

A verajie 
Yields 

Por- 

eontaizc 

or suporpnosptiate 
per acre. 

Sp«' 

1 

Sec 

1. 

See 3 

See. 

4 

Sec 

5. 

)>eT aiTP 
1931 

YiobW, 

1031 

iw aero. 
1920-31. 

Yields, 
1929 31. 



bu> 

lb 

bUH 

lb. 

bus. Ib. 

him 

lb. 

him 

lb 

bus. lb 


bus. lb. 

% 

3001b. 


14 

40 

10 

44 

20 40 

20 

16 

18 

24 

18 25 

105 

15 7 

98 

1501b 


1.5 

12 

IS 

:>6 

19 12 

18 

0 

18 

8 

17 54 

100 

15 31 

100 

22.51b. 


17 

44 

10 

28 

19 20 

16 

24 

22 

8 

19 1 

106 

15 13 

98 


llATK or Application of Si pkrphosphat*: Kxpkrimf.nt Xo 1. 

Planted on Irttti May, lOdl. V.'irlcty — C!liiya» Early. Seed — 301b. per acre. 


Rate of Applieatioii of 
Snperiihosphato per 
acre 

(’omputed Vitdds pei 

See. 1. See 2. See. 3. 1 
' 1 1 

r aerc. 

^ Sec. 4. j 

j See. .5. 

Averaso 
Yields 
per aero, 
1931. 

Per- 

eentaRe 

Yields, 

1931. 

A veraKe 
Yields 
per aero. 
102U-31. 

Per- 

centaRC 

Yields, 

1929-31. 


bUH. lb. 

bus. lb 

bus. lb 

lum. lb. 

bu«. lb 

bus. lb. 

•*o 

bus. lb. 

*'o 

Nil 

10 40 

11 12 

11 36 

10 24 

7 28 

10 16 

60 

10 17 

60 

1.501b 

16 8 

18 24 

18 40 

16 r>6 

15 28 

17 7 

100 

16 59 

100 

75lb 

16 16 

17 52 

17 20 

13 52 

14 0 

15 52 

03 

14 45 

87 


The average results show^ that increased yields are obtained wdien superphos- 
phate is applied up to 150 lbs. per acre. 

Under the present economic conditions the most economical rate of application 
appears to be between 100 and 112 lbs. per acre. 
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TIME OF APPLICATION OF SUPERPHOSPHATE EXPERIMENT. 

The objeet of this experiment is to determine whether, when heavy dressinj^s 
oI‘ superphosphate are applied, it would be profitable to apply part or whole of 
the amount when cultivating the fallovred land during the late summer and early 
autumn. 

For the purpose of the experiment throe plots wore re(|iiired, and the various 
rates and times of ai)pIication of the superphosphate are shown in the aoeompany- 
jug table of results. 

Time of Apflication of Superfhohphate Exferi' ent. 


Planted on 17th May, 1931. Variety — Gliiyas Early. Seed — 301b. i>er aero. 


Time of Appllratiofi 


Computed Yield per acre. 


Average 

Yields 

Ter- 

eeutatre 

Average 

Yields 

Per- 

reutage 

ol SuperphoHpliatP. 

Sec. 1. 

Sec. 2. I 

Sec. 3 

Sec. 4. 

1 See. 5 

per acre. 
1931. 

Yields. 

1931. 

per acre. 
1928 31. 

1 

Yields, 
1928 31. 


bus. lb. 

buft lb. 

bus. lb. 

bus. lb. ' 

bus. lb. 

bus lb 

% 

bus lb 

“o 

75lbs. in April ; ISOllw. 
at Sep<lin« 

21 36 

19 28 

21 4 

20 40 i 

19 4 j 

20 22 

lOH 

17 56 

109 

2251 bs ill April 

19 4 

17 44 

20 8 

18 16 

18 .56 

18 .50 

100 

16 28 

100 

1501 !»•< in April ; 751bfl. 
at Soedlnjz 

la 24 

18 50 

19 12 

18 16 

18 24 

18 39 

99 

10 51 

102 


The results for last year, and also the average for the lour yearN, euiifirm the 
previous conclusion, viz., the yields can be expected to he gr<*ater when tli(‘ greater 
]»roportion of siiperpliosphale is applied at seeding time. 


SEASONAL PLANTING KXPEUIMENT. 

The objeets of this experiment are: — 

1. To aseertain the most suitable month to plant the midseasoii, early, and 

very early maturing varieties of wheat. 

2. To determine the most prolific of each of the above types. 

To meet the reijuireinents of the experiment tiiret* sections were needed, 
viz. : — 

(a) Section 1, ]>Ianted in A])ril, representing early planting. 

(b) Section 2, planted in May, representing midseason planting. 

(c) Section 3, planted in dune, representing late planting. 

Each section, planted in its res|»ective month, was repeated five times, all ])lots 
being eventually harvest(*d for grain. 


April Planting. 

At the time of planting the soil was in good condition and each variety gt r- 
minated, stooled, and grew well. They were retarded in July by heavy frosts, but 
made strong growth during the later months. 

The very early maturing variety, Noongaar, came into ear early in August, 
and was very badly injured by frost. The growth of the early varieties wa-^ affected 
hut little by the frosts. 


m 
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SKARONAL Planting Experiment. 


April Planting, 

Planted on April 16th, 1931. Superphosphate — 90-1001b. per acre. Seed— 30ib. per acre. 




Poiupnted Yields per acre. 

Average 

Yields 

Per- 

centage 

Ylel^, 

1931. 

Per- 

centage 

Variety. 

Maturity. 

See. 1. 

See. 2. 

Sec. 3. 

See. 4. 

Sec. 5. 

per aere, 
1931. , 

Yields, 

1928-31. 



bus. lb. 1 

1 bus. lb. 

bus. lb. ^ 

bus. lb. 

bus. lb. 

bus. lb. 

% 

% 

Nabawa 

Midaeason ... 

20 16 

21 4 

22 56 

22 0 

19 44 

21 12 

100 

lOO^ 

Benrubbin 

Mldacason ... 

24 .32 

26 48 

29 4 

28 0 

27 36 

27 12 

128 

ISO* 

Gluyas Early ... 

Early 

17 44 

20 56 

21 12 

23 44 

21 20 

20 59 

95 

90 

Xabawa 

Mld'»oa««on .. 

20 16 

21 52 

21 4 

24 24 

22 48 

22 5 

100 

100 

Noontraar 

V(Ty Early 1 

1 

:> 4 

5 52 

6 48 

7 36 

9 20 

6 56 

31 

62 


* lOSO’in. 

These re.sults show that it i.s inadvisable to plant a very early variety during 
April when required for grain. 

Very outstanding results were obtained from the new midseason variety, Ben- 
cubbin, for the two years it has been included in the trials. 

May Planting. 

At the time of planting the land was hard in some patches and boggy in 
others. Owing to the dry spell from mid May to 8th June, the germination was 
not quite so good as that in the April plots. Shortly after germination growth 
was retarded by very cold weather, but warmer conditions in August cih'ouraged 
strong growth. 

Late rains during November favoured the midseason varieties. 

Seasonal Planting Experiment. 

Man Planting. 


Planted on 20th Mav, 1931. Superphosphate— 90 -1001b. per acre. Seed— 3Ulb. per acre 


Variety. 

Miitiinty. 

Sec 

1 

Coniputec 

Sec. 2. 

Yields I 

See. 3. 

)cr acre. 

See. 4 

Sec. 5. 

Average 
Yields 
per acre. 
1931. 

Per- 

centage 

Yield's, 

1931. 

Per- 

centage 

Yields, 

1928-31. 



bus 

lb. 

bus lb. 

bus. lb. 

bus. lb. 

bus. lb. 

bus. lb. 

% 

% • 

Nabawa 

Mldscasot) . 

17 

4 

17 

36 

15 

4 

15 

12 

14 

48 

15 

57 

100 

100 

Bencubbin 

Midseason ... 

19 

28 

21 

20 

19 

44 

22 

24 

17 

4 

20 

0 

125 

115* 

Carrabin 

Early . . 

16 

56 

18 

32 

16 

8 

18 

16 

14 

40 

16 

54 

99 

08 

Nabawa . . 

Mldseason . 

17 

28 

18 

0 

17 

4 

18 

24 

14 

24 

17 

4 

100 

100 

S.H.J 

Early 

IS 

8 

16 

8 

16 

0 

16 

48 

16 

4 

16 

26 

96 

90 

Glnyas Early . 

Early 

20 

56 

17 

4 

20 

0 

18 

24 

17 

4 

18 

42 

112 

108 

Nabawa 

Mid'^eason ... 

19 

44 

16 

8 

17 

4 

16 

32 

14 

8 

16 

43 

100 

100 

Meiredin . . 

Early 

21 

44 

17 

52 

19 

12 

17 

20 

16 

16 

18 

29 

111 

05 

Geeralyln^ 

Very Early 

22 

8 

15 

44 

17 

44 

22 

0 

21 

44 

39 

52 

113 

104 

Nabawa 

Mid.season ... 

20 

16 

17 

4 

17 

20 

17 

4 

16 

24 

17 

88 

100 

100 

Noongaar 

Very Early 

1 18 

56 

16 

8 

19 

4 

20 

16 

18 

1 

40 

18 

37 

105 

111 


•1930-31. 


In this section, also, the variety Bencubbin shows to the greatest advantage. 
The early varieties also show to advantage compared with the control mid- 
season variety, and the results indicate, in view of the unusual rains which fell in 
November and which favoured the midseason varieties, that they are the most 
suitable for May planting in the Yilgam district. 



Mar.; 1932.] JOURNAL OF AGRICULTURE. W.A. 61 


June Planting, 

Germination was good, and all varieties benefited by the late November rains. 
As a result of this, better growth was noted in this section than has been the case 
in previous years. 

SEA.SONA.I. Planting Expkuiment. 

June Planting, 


Planted on 17th June, 1931. Superphosphate — 90- 1001b. per acre. Seed — 30lb. i*cr acre. 





Computed 

Yields per acre. 



Average 

Yields 

Per- 

centage 

Por- 

centago 

Variety. 

Maturity. 

Sec 

1. 

Sec 

O 

Sec 

3. 

Sec 

4. 

Sec 

5. 

per acre, 
1931. 

Yields, 

1931. 

Yields, 
1928- 31 

Nabawa 

Midseason ... 

bus. lb. 
14 40 

bus. Ib. 
13 4 

bus. lb. 
13 30 

bus. lb. 
•12 40 

bus. lb. 

9 44 

bus. lb. 
12 45 

/o 

100 

% 

100 

Bencubbin 

MJdscason ... 

17 

28 

14 

50 

15 

28 

13 

28 

12 

24 

14 

45 

116 

122* 

Carrabin 

Early ... j 

I."! 

12 

13 

44 

13 

28 

12 

0 

10 

56 

13 

4 

i 99 

107* 

Nabawa 

Midscason ... 

15 

12 

11 

10 

13 

30 

11 

52 

11 

4 

13 

12 

100 

100 

S.H.J. 

Early ... 

1S2 

32 

12 

16 

11 

4 

9 

52 

9 

4 

10 

58 

83 

89 

Gliiyas Early ... 

Early ... ' 

10 

K 

10 

50 

13 

52 

13 

44 

10 

56 

14 

19 

112 I 

115 

Nabawa 

MIdaea«»rin . . 1 

13 

.52 

U 

40 

12 

24 

12 

32 

10 

32 

12 

48 

100 

100 

Merredin 

Early . ! 

14 

0 

14 

24 

12 

48 

13 

4 

9 

36 ; 

12 

46 

100 

99 

Oeeralyinn 

Very Early j 

14 

48 

13 

52 

11 

52 

12 

8 

11 

20 

12 

48 

90 

103 

Nabawa 

Midscasnn . j 

1.5 

44 

15 

4 

12 

8 

12 

S 

11 

52 

13 

23 

100 ' 

100 

Noonaraar 

Very Early 

19 

4 

17 

20 

15 

44 

14 

50 

12 

24 

15 

51 

119 

130 


* 1930- .31. 


Both this and previous years’ results demonstrate the suitability of Noongaar 
wlien late planting is found necessary. 

NITROGEN EXPERIMENT. 

The object of this experiment is to determine whether increased yields are 
obtained when heavy dressings of sulphate of ammonia are applied to the wheat 
crop in addition to an application of superphosphate. 

For the purpose of the experiment two rates of sulphate of ammonia were 
applied, viz., 1 cwt. and 2 cwt. respectively, wliile a third plot, which received no 
sulphate of ammonia, was used as a control plot. Sujierphosphate was applied at 
the rate of 112 lbs. per acre to all plots, which w’ere repeated five times. The ex- 
periment w^as conducted on both fallowed and unfallow^ed land. 

The fallowed section was ploughed with a disc implement during June, 1930, 
spi-ingtyne cultivated in August- September of that year, and again in December 
after a heavy thunderstoi'in. It Avas disc cultivated during March, and again be- 
fore seeding. 

It was then again springtync cultivated prior to planting. 

The unfallowed section was ploughed with a disc cultivating plough immedi- 
ately prior to seeding. The land was a little wet Avhen ploughed, but a springtyne 
cultivation brought it into good seeding condition. 

The results obtained are tabulated hereunder: — 

T^ITROOEN KXPEUI5IENT. 

Fallow Section. 

Planted on 18th and 19th May, 1031. SuperphoMphntc — 90 1001b. per aere. Variety — (Uuyaw Kail> 

Seed — 30Ib. per acre 


Rate of Application of Super- 
phosphate of Ammonia 
per acre. 

1 Computed Yields per acre. 


j Average 
, Yields 

! Per- 
1 centuge 
Yields, 
j 1931. 

1 Per- 
1 centage 
i Yields, 

1 1929-31. 

j Sec. 1. 

j Sec. 2. 

Sec. 3. 

1 See. 4. 

1 Sec. 5. 

!por acre 

1 1931. 


bus. lb. 

bus. lb. 

1 bus. lb. 

1 bus. lb. 

1 

bus. lb. 

j bus. lb. 

j % 

! ^ 

1 cwt 

15 36 

13 52 

14 24 

17 36 1 

20 48 

1 16 27 

108 

! 106 

Nil 

13 20 

14 24 

13 28 

‘ 17 30 

17 20 

15 13 

100 

1 100 

2 cwt. 

1 

14 16 

13 12 

^6 24 

20 16 

19 44 

16 46 

no 

j 106 
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MTBCKIEN EXI'KRUIKNT. 

Non-Fulltw' Srdion. 

Plantf'i on l«»th atul 19th May, 1931. Superpluwphute — 90 -1001b. poracrc. Variety — (jHuyar< Karly, 

Heed- 301b. j'er acre. 


1 

Kate of Appli<‘ation ! 
-of Sulphate of Aintnonla j 
I)er acre, 1 

('ompnted Yields inm acre. 


Averaae 

Yields 

Per- 

centREP 

Average 

Vlelds 

Per- 

centage 

Sec. 1. 

Spc 2. 1 

See. 3. 1 

Sec. 4. 

1 S<'C. 6. 

I)er acre, 
1931. 

Yields, 

1931. 

piT acre, 
1930 31. 

Yields, 

1930-31. 

1 


bus. lb. 

bus. lb j 

bus. lb. 

bus. lb. 

bus. lb. 

bii.s. lb. j 

O' 

'O 

bus. lb. 

% 

1 cwt 

9 S 

8 40 

8 32 

9 36 

8 0 

8 11 

97 

10 26 

97 

Nil 

7 44 

8 32 

8 32 

8 8 ‘ 

9 4 

8 24 ^ 

1(K) 

10 43 

100 

2 cwt. 

1 

8 56 

8 48 

10 48 

9 12 

9 28 

9 26 

H‘> 

10 38 

99 


The results obtained from the fallowed section confirm those of previous 
vears, viz., the yields are increased by the application of sulphate of ammonia, but 
not in sufficiency to be economical. 

This year the results of tlie unfallowed section show that increased yields were 
<d)tained when 224 lbs. jier acre of sulphate of ammonia were applied. The average 
results for the tw’o years, how’ever, indicate that no benefit is derived from the 
application of the nitroj^enous fertiliser. This is ])robably due to the fact that 
with unfallow^ed land other factors, such as. that of moisture, limit the jyrowth of 
the wheat cro]). 


MANGANESE EXPERIMENT. 

This experiment was conducted to detemine whether any increase in yield 
w’ould result w’hen a mang’anese fertiliser wms applied to the wheat crop. 

Manganese sulphate was applied at planting time to separate plots at two 
rates, viz., 26 Ib.s. and 52 lbs. per acre. The addition of 90-106 lbs. per acre of 
superphosphate ensured the crop receiving its requirements of ])hospliatic fer- 
tiliser. 

The tw^o plots were compared with the control plot, which re(*ei\ed 90-100 lbs. 
per acre of superpliosphate only. 

Each plot w^as one-eighth of an acre in area, and wms repeated so that the ex- 
periment was comprised of five sections, each of three plots. 


Manganese Experiment. 


Planted on 22nd Moy, 1931. Siiperphospliate— 90- 1001b. per acre. Variety. — Xoonjroar. 

Seed — 301b. per acre. 


Quantity of Manganese 
Siilpiiate per acn . 


(’ompnted Yields per acre. 


1 

Average 
Yields 
pel acre, ] 
193T. j 

Per- 

centage, 

Yields, 

1931. 

Section 1 . 

Section 2. 

1 Section 3. 

Section 4. 

Section 5. 


bus. lb 

i»us. n» 

bus Ib. j 

bus. lb. 1 

bits. lb. 

bus. lb. 

% 

261b 

* 

17 52 

18 16 

19 44 

18 1C 

18 32 

108 

Nil 

1,5 52 

18 24 

16 40 

18 0 

17 4 

17 12 

100 

r»2lb 

1 

18 :}2 

17 .52 

1 7 52 

17 12 

18 0 

17 .54 

104 


• Dlsc.irded owina: to accident when harvesting. 


These results indicate that no substantial increase in yield resulted from the 
application of a manganese fertili.ser under the conditions of the experiment at 
Y ilgarn. ^ 
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FIELD EXPERIMENTS WITH WHEAT, mU 

DAMPAWAII EXPERIMENT FARM, PERENJORl. 

1. Thomas, Superintenfleni of Wheat Farms. 

F. Gishitbl, Faim Manager. 

The farm is situated 30 miles East of Perenjori, being formerly a portion 
of Karara Station on the fringe of the Lower Murchison. 

The soil is a red friable loam, uniform in appearance, and was originally 
timbered with York gum, giant malice, karara and mulga sc'rub. 

This is the first crop grown on this land, which was cleared during 
and the early part of 1930. After the burn, as would b(‘ expected, a large 
(piantity of ashes remained on the whole area. 

During the winter months (July to August) of 1930 the laud ploughed 
3-4 inches deep with a disc cultivating plough. 

Owing to the subse<iucnt drjniess of the season, no further working of the 
fallow followed until just at seeding time. Planting was done by means of a 
combined cultivator drill. 


The following tabic shows the rainfall registered at the tarni since it was 
established: — 



.rHii. 


Mar 

A pi 

May 1 

.fimo. j 

Umwinn FprifMl 

.luh j Aug I Srpt 

! Oct. 

! 

I Total 

1 

1 N()\. 

1 

1 l>f*c j 

1 1 

Total 

for 

year. 

1 02H 

4i 

* 


• 

104 

94 

23S 

142 

1 ! 

71 ! 

34 

1 1 

74:1 1 

0 

1 :>o 

t 


17 

220 

04 


207 

2:14 

00 

02 

18 1 

3:1 

074 

120 


1,09.5 

19:10 



93 

i-i;! 

4H 

404 

100 

93 

«>•> 

41 

70S 

:u 

54 

1 ,069 

19:11 


12 

:i 

25 

2:17 ! 

11.1 

•->3" 

9.5 

i:ii 

10 i 

848 

1 179 

[ 120 

t 1.187 

1 


* Xo m'onis. t Inoompleto. 


Only 40 points \^ere registered up to May, and tbi'< absence r)!' early rains 
as not conducive to the preparation of a good seed bed. Heavy rains tell during 
the early part of May, but these were followed by ar dry spell lasting well into 
the month of dune. This caused eonsiderable anxiety for the germinating cro])*'. 
However, good rains from the end of dune to early (Vtober tolloA\ed the dry 
spell. 

Severe frosts were recorded from as early as May to as late as Ootober. 
The earlier frosts had the effect of retarding crop growth, but better progress was 
made with the advent of wanner weather in early August. Towards the end of 
August, however, strong hot winds affected the crops, blackening the flag and 
causing considerable concern for the crops just coming into car. 

The crops planted in May appeared to be the most affected. The rain which 
fell during September and early October appeared ti^ revive these crops, but the 
affected patcdies were subsequently found to have produced but httje grain. 
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Time of Seeddng Experiment, 

The object of this experiment is to determine the most suitable month to plant 
the wheat crop. 

For the purpose of the experiment two varieties were used, Nabawa, a mid- 
season, and Gluyas Early, an early maturing variety. 

The Nabawa plots were planted mid- April, May, and June, and the Gluyas 
Early plots mid-May, June, and July. 

The results are tabulated below: — 


TIME OF SEEDTNO EXPERIMKXT. 

Variety — Nabawa. SnlH‘r]>ho^phat<‘— «Olb, iior acre Seed- 451b. per acre. 



TIME OF SEKDINO KXPKKTMENT. 


Variety --(Tiny as Einly 

SupcrphoHpliat c — OOlbs. 

per acie. 

Seed- 4511)8. per 

acre. 

Plant e<l. 

See 1 . 

Computed Yicldn per Am*. 
Sec. 2. j See 3. j Sec. 4. 

1 Average 

1 Yields 
per acre, 
Sec. 5. 1 1031. 

1 

Per- 

centage 

Yields, 

1931. 

Average 
Yields 
per acre, 
1930-31. 

Per- 

centage 

Yields, 

1930-31 


bus, lb» 

buH. lbs h)UH. lbH.!bu.s. lbs, bus. lbs. bu.*«. Iba. 

Of 

bus. lbs 

i % 

1 

.Time .... 

11 12 

11 12 1 12 48 i 12 24 

32 48 12 5 

135 

1 7 56 

86 

May 

U 4 

S 48 1 9 4 I 8 56 

9 4 8 59 

1 100 

9 17 

100 

July .. . 1 

2 24 

2 40 j 3 12 1 3 20 

2 24 i 2 48 

1 

i 31 

1 - 43 

29 


These results are not in agreement with those of the previous year. This year 
the Nabawa has given higher returns when sown in May rather than in April, 
whilst the Gluyas Early has yielded better when planted in June rather than in 
May. 

The seasonal conditions already described were responsible for diminished 
yields, particularly in the May sown plots. Also late rains were more beneficial 
to the June sown plots rather than to those planted earlier. 

In view of this and also of the lack of confirmation with the previous year’s 
results, we cannot draw any conclusions from the results of this experiment to 
date. 

Experience and experiments at other experiment farms, however, have shown 
that it is not. advisable to extend the planting beyond the month of May. Rather 
than continue the planting period into June, it is better to plant suitable maturing 
varieties during April. 
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Rate of Seeding Experiment. 

The object of this experiment is to ascertain the most economical rate at which 
to plant the wheat crop with: — 

(a) A midseason, free-stooling variety; 

(b) An early, sparse-stooling variety. 

To meet the requirements of the former, the standard variety Nabawa was 
used, and for the latter, the -variety Noongaar. 


BATE OF SEEDING EXPEEIMENT. 
Planted on 20th April, 1931. Superphosphate — 901b. per acre. 


V ariety — N aba wa. 


Rate of Seed per Acre. 

(’oniputed Yields per Acre. 

Average 
Yields 
per acre, 
1931. 

Per- 

centage 

Yields, 

1931. 

Average 
Yields 
per acre, 
1929-31. 

Per- 

centage 

Yields, 

1929-31. 

Sec. 

1. 

Bee. 2. 

Sec. 

3. 

1 Sec. 4. 1 

Sec. 

5. 


bus. 

lb«. 

bUB. 

1 

IbH. 

bus. 

lbs. 

bu.s. lbs. 

bus 

lbs 

bus. 

lbs. 

% 

bus. 

lbs 

% 

SOlbs 

10 

0 

10 

24 

10 

32 

10 24 

11 

20 

10 

32 

112 

10 

36 

109 

451b8 

8 

32 

8 

32 

9 

44 

10 0 

10 

24 

9 

27 

100 

9 

47 

100 

eOlbs 

8 

24 

8 

24 

8 

1 

48 

9 12 

9 

52 

8 

56 

95 

9 

7 

93 


RATE OF SEEDING EXPERIMENT. 

IMuiitrd on 19th May, 1931. Superphosphate — 90lb. per acre. Variety — Noongaar. 


Rate of Seed per Acre. 

Computed Vield.s per Acre 

Average 

Yields 

Per- 

centage 

Average 

Yields 

Per- 

centage 

1 Sec. 1. 1 

Sec. 2. j 

Sec. 3. j 

Sec. 4. j 

Sec. 5. 1 

per acre, 
1931 

Yields, 

1931 

per acre, 
1929-31 

Yields, 

1929-31. 


bus. lbs. 

bus. lbs 

bus. Ibs.l 

bus. lbs. 

bus. lbs 

bus. lbs. 

% 

bus. lbs. 

% 

301bs 

7 52 

7 52 

8 56 1 

8 32 

8 48 

8 24 

104 

11 14 

103 

451 bs. 

7 44 

8 8 , 

8 16 1 

8 24 

7 44 

8 3 

100 

10 54 

100 

flOlbs 

7 12 

7 52 

8 8 

8 16 

7 12 

7 44 

96 

10 25 

96 


The results with both the midseason variety Nabawa, and the early variety 
Noongaar, confirm previous years’ results, and indicate that no advantage is 
obtained when the lieavier rates of planting are used. 


Hate of Application of Superphosphate Experiment. 

This experiment is divided into two sections in order to test the effects of 
applying the following amounts of superphosphate per acre with the wheat crop: — 

Section 1 : 

No super. 

150 lb. per acre (Control), 

75 lb. per acre. 

Section 2: 

225 lb. per acre. 

150 lb. per acre (Control). 

300 lb. per acre 
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HATR OF APPLICATION OF SUPEHPHOSPHATK KXPEKfMJSITr. 


Platited ou Tth May, 1031. Variety — Gluyaa Early. Seed — 151b. per acre. 


.aate of Application 
of Sui)orphoffphAtc. 

Computed Yields per Acre. 

Average 
Yields 
l)or acre, 
1931. 

Per- 

centage 

Yields, 

1931. 

Average 
Yields 
per acre. 

Per- 

centage 

Yields. 

See. 1. 

Sec. 2. 

Sec. 3. 

Sec. 4. 1 

Sec. 

5. 


biw. lbs. 

bus. lbs. 

bus. lbs. 

1 

Jb 

bus. 

lbs. 

bus. lbs. 

% 

bus. Ibe. 

% 

No Sujier 

6 24 

0 8 

7 4 

6 56 

6 

8 

6 .32 

62 

6 46 

43 

1501b 

10 24 

10 .56 

11 36 

10 24 

0 

20 

10 32 

100 

15 40 

100 

75U)« 

11 44 

11 12 

11 4 

10 48 

9 

28 

10 51 

103 

14 35 

1 

03 


KATE OK APPLICATION OF Sl’PKHPHOSPHATE EXPEKIMKNT. 

Planted on 7th May, 1931. Variety — Gluyaa Early. Seed — 45lb. per acre 


Ban* of Application, 
of Snpcrpfiosphatcs. 

ConiiMited Yields per Acre. 

1 Average 
Yields 

Per- 

oentage 

Average 

Yields 

Per- 

centage 

Sec 1. 

Sec. 2. 1 

Str. 3. 

See. 4. I 

Sec. 5. 

per acre. 
1931. 

2« 

per acre, 
1929-.31. 

Yields, 
1029 31. 


biiH. lbs. 

bus. lbs. 

bus. 11>S. 

bus. lbs. 

bus. n>B. 

bus. lbs. 

O 

11 

bus. lbs. 

o 

/O 

22511^ 

9 1 

10 56 

9 52 

8 0 

8 24 

9 15 

95 

15 0 

98 

ISOlbs 

9 44 

10 48 

9 28 

9 12 

9 20 

9 42 

100 

15 20 

100 

300lbs 

9 .52 

9 36 

8 16 

8 16 

9 44 ! 

1 

9 9 

94 

15 17 

100 


These results confiiin those of previous years and also those obtained *at the 
other experiment farms in indicating that no advantage is derived from applying 
superphosphate at rates above 150 lb. per acre. 

This yeaUs results do not indicate an advantage from applications greater 
than 75 lb. per acre, but this not consistent with the average results from this and 
other experiment farms. 


Nitrogen Experiment, 1931. 

The object of this experiment is to determine whether increased yields are 
obtained when heavy dressings of nitrogenous fertiliser are applied to the wheat 
crop, in addition to an application of superi>hosphate. 

For the purpose of the experiment, two rates of sulphate of ammonia were 
applied, viz-, 1 cwt. and 2 cwt. respectively. 

Superphosphate was applied to all plots at the rate of 120 lbs. per acre, and 
those plots to which superphosphate only was applied were treated as controls. Com- 
parisons were made between these control plots and those receiving 1 cwt. and 
2 cwt. of sulphate of ammonia respectively. The fertUisers were applied at seed- 
ing time. The plots were repeated five times, the whole experiment being sown on 
and unfallowed land. 

f 
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The results obtained are shown hereunder; — 

NITROGEN EXPERIMENT. 

PAIiLOW SBOnON. 

Planted on 8th May, 1931. Variety — Qluyas Early. Superphosphate— l*J01b8 per a<jrc. 

8^— 451be. per acre. 

Computed Yields per Acre. Average Per- Avenuie Per- 

Katts of Application _ _ Yields centavo Yields eeutage 

of .Sulphate of Am- , 'per acre, Yields, jht acre, Yields. 


inonia per Acre. 

1 Sec;. 

' 

j Sec. 

1 

i 

Sec. 

“ 1 

1 Sec. 


j See. 

6 

1931. 

1931 . 

1930 

31. j 

1930-31 


bUH. 

IbH.j 

bllh. 

lbs. 

Ibu-^. 

ibfi. 

buH 

Iba. 

bUB 

lb». 

|i»U8. IbB.! 

i ^ 

/O 

|hus. 

lbs 

Vu 

il2llw 

8 

48 

10 

0 

7 

.36 

8 

48 

9 

ll! 

8 

63 

84 

‘ 8 

r» 

87 

Nil 

10 

48 

J1 

20 

10 

0 

10 

40 

9 

52 

10 

32 

100 

9 

15 

100 

224Uw 

8 

48 

8 

.'.tt 

s 

0 

8 

16 

9 

36 

1 8 

43 

83 ! 

7 

18 

79 


MTHOUKN EXPKKIAIEN I'. 

^ON-PALLOU .SKC?riOX. 

I'iauted oil 8tli May. >jiricty -iiliij'as Early .Siiperpho.sphate — I20lb.s. pt»r acre. 

Seed — 451bB. i»er acre 


lUd»‘ of Application of 


(Vniipiiti'd Yields pei Acre. 



Average 

Yields 

Per- 

centage 

Average 

1 Yields 

!\»r- 

centage 

Siil|iiint<> ot Amnumln 
jH*r Acre 

Se< 

1 1 

. 1 Sc<'. 2 ' Sec. 3. , See. 4. 

1 1 1 

1 Ser 

5. 

per acre, 
1931 

Yields, 
1931 . 

jier JUTe, 
19.30 31. 

1 

Yields, 

1930-31. 

1 

bus 

Ills 'bii- Ihs.Uiits. Ills |bus. IbH.^biis 

11m 

bus lllB.* 

1 % 

^biis Ibs.j 

1 

il2llw ' 

(5 

32 7 12 ' 6 32 i 6 24 

1 . 

36 

.1 S7| 

j « 

6 18 

83 

NU 

7 

36 , S 24 8 16 , 7 36 

7 

20 

7 .50 i 

100 

i 

7 34 

100 

2241b- 

6 

0 ;» 44 ^ ■) 52 ! 5 20 

- 

44 

44 i 

73 

1 ■> ! 

72 


These results, whh^h arc for three years in the case of the fallow section, and 
lor two years in the non-fallow section, indicate that no advantaf>e is obtained 
by the application of a nitn>geiious fertiliser to either fallowed or unfallowcd land. 


.1/fra gan eae E.i'pe ri m en t . 

The object of this e.\])cni)i(‘iit is to deleimiiic whether any increase in yield 
is obtained by addiiiu a inaiifranese fertiliser to the wheat crop at plantins: time. 
Man^^anese sulphate was applied as follows: — 

Plot No. 1. — 28 lb. manganese sulphate per acre and 112 lb. superphosphate 
per acre. 

Plot No. 2. — 112 lb. superphosphate per acre (Control). 

Plot No. 3. — 56 lb. manganese sulphate per acre and 112 lb. superphosphate 
per acre. 

The results obtained are as follo\v; — 

MANGANESE EXPERIMENT. 

Planted on 18th Mav, 1931. Variety— Gluyaa Early. Superphoaphato— n21b. per acre. 

Seed -461b per acre. 


Quantity of Manganese 


Computed 

Yields per 

Acre. 


Average 

Yields 

Percent- 

age 

Sulphate per Awe. 

Section 1 . j 

Section 2. j 

Section 3. 

Section 4. ] 

Section 6. 

Tier Acre, 
1931. 

Yields, 

1931. 

28111. 

bus. lbs. 
10 24 

bus. IbB. 
11 12 

bus. lbs. 
11 36 

bUB. IbB. 
11 20 

bUB. IbB. 
12 0 

bus. IbB. 
11 18 

^00 

-V»7 (Control) 

11 4 

11 4 

11 62 

10 48 

11 62 

11 20 

100 

5616, 

11 12 

11 28 

11 62 

12 0 

13 12 

11 57 

106 
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These results are similar to those obtained at the other experiment farms and 
indicate that no substantial increase in yield was obtained by the application of ft 
manganese fertiliser to the wheat crop. 


Seasonal Planting Experiment* 

The objects of this experiment are: — 

1. To ascertain the most suitable month to plant the late, midseason, early,. 

and very early maturing varieties of wheat. 

2. To determine the most prolific of each of the above types. 

To meet the requirements of the experiment, three sections were needed^ 
viz. 

(a) Section 1, planted in April, representing early planting. 

(b) Section 2, planted in May, representing midseason planting. 

(e) Section 3, planted in June, representing late planting. 

Each section, planted in its respective month, was repeated five times, all plots 
being eventually han^ested for grain. 

The standard early variety, Gluyas Early, was planted in the control plots 
m all sections. 


SEASONAL PLANTING EXPERIMENT. 
April Plantino. 

Planted on 14th April, 1931. Huijcrphosphatc — 90lb. per acre. 


Seed —451b. per acre. 


Variety. 


<'onipiit.ed Yielda per Acre. 


Maturity 


Section ] 


Section 2. Section 3 


Section 4 ' Section 5 


Aveiage 
I Yields 
, jier Acre, 


1931. 


I 


Percent- 

nire 

Yields 

19,31. 




bus. 

lbs. 

( bus. 

lbs. 

bus. 

lbs. 

bus. 

lbs. 

bus. 

lbs. 

bus. 

lbs. i 

■ 

Bencubbin ... 

Early 

9 

20 

i H) 

24 

11 

12 

JO 

32 

11 

20 

10 

34 1 

95 

Gluyas Early 1 

Early 

11 

12 

10 

56 

11 

28 

10 

56 

11 

20 

11 

10 

100 

Nabawa 

Midseason 

9 

4 

8 

32 

8 

24 

8 

32 

8 

40 

8 

38 

77 

8.H.J. 

Early 

30 

32 

11 

28 

10 

48 { 

10 

32 

10 

48 

10 

50 

93 

Gluyas Early 

Early 

12 

8 

12 

40 

n 

28 ! 

n 

28 

10 

24 

11 

38 

100 

Carrabin 

Early 

11 

12 

11 

52 

10 

40 

11 

20 

9 

44 

10 

58 

94 

Merredin 

Early 

10 

8 

10 

0 

8 

16 

9 

44 

9 

4 

9 

26 

81 

Gluyas Early 

Early 

11 

12 

11 

44 

11 

28 

12 

16 

11 

28 

11 

38 

100 

Noongaar 

Very Early 

12 

8 1 

12 

40 

12 

H 

12 

32 

12 

16 

12 

21 

106 


SEASONAL PLANTING EXPKRTMKNT. 

MAY PlakTING. 

Planted on 14th May, 1031. SiiperphoHphate — 901b. per acre. Seed — 46lb. per acK‘. 


Variety. 

Maturity. 

Computed Yields per Acre. 

Average 
Yields 
per Acre, 
1931. 

Percent- 

age 

Yields, 

1931. 

Section 1. 

Section 2 

Section 3. 

Section 4. 

Section 5. 



bus. 

lbs. 

bus 

llM. 

bu.s. lbs. 

bus. 

lbs. 

bus. 

lbs. 

bus. 

lbs. 

(1 

G«eralyinjr 

Early 

7 

36 

6 

0 

5162 

5 

20 

5 

12 

6 

0 

53 

Gluyas Early 

Early 

12 

16 

12 

24 

10 48 

10 

56 

10 

24 

11 

22 

100 

S.H.J. 

Early 

5 

12 

5 

20 

6 8 

4 

48 

4 

8 

5 

7 

45 

Bencubbin ... 

Midseason 

14 

32 

12 

56 

18 44 

12 

32 

12 

48 

13 

18 

117 

Gluyas Early 

Early ... 

11 

36 

n 

52 

11 ’52 

11 

12 

10 

24 

11 

23 

100 

Nabawa 

Midseason 

8 

48 

8 

56 

7 28 : 

6 

56 

7 

28 

7 

56 

70 

Carrabin 

Early 

10 

40 

10 

8 

8 16 

7 

44 

7 

36 

8 

53 

75 

Gluyas Early 

Early 

13 

12 

12 

32 

12 8 

10 

40 

10 

40 

11 

60 

100 

Merredin 

Early 

8 

32 

9 

12 

9 20 

7 

20 

7 

4 

8 

18 

70 

Gluyas Early 

Early 

11 

36 

12 

8 

12 48 , 

11 

20 

10 

40 

11 

42 

100 

Noongaar ... 

Very Early 

8 

48 

6 

8 

6 0 

4 

48 

5 

12 

6 

11 

63 
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SEASONAL PLANTING EXPKBIMENT. 

JUNK Planting. 

Planted on 15th June, 1931. Superphosphate — ^901b. per acre. Seed — 451b. per acrcj. 


Vaiietles. 

Maturity. 

Computed Yields y»er Acre. 

Average 
Yields 
per Acre, 
1931. 

Pereent 

nffe 

Yields, 

1931. 

Section 1. 

Section 2. 

Section 3. 

Section 4. 

Section 5. 



bus. 

U)S. 

bJH. 

lbs. 

bus. 

lbs. 

bus. 

lbs. 

bus 

lbs. 

bus. 

lbs. 

% 

Gcoralying ... 

Early 

10 

5« 

12 

:J2 

1 ’2 

24 

11 

36 

11 

36 

n 

49 

101 

(Uuyas EarJy 

Early 

n 

4 

11 

2rt 

12 

24 

11 

36 

11 

44 

11 

39 

100 

S.H.J. 

Early 

11 

20 

12 

48 

11 

52 

12 

0 

11 

28 

11 

54 

102 

Merredin 

Early 

10 


12 

16 

11 

44 

10 

56 

J1 

28 

11 

28 

99 

Gluyas Early 

JCarly 

11 

4 

11 

."ii 

11 

12 

1 1 

20 

12 

16 

1 1 

33 

100 

NoouRaar 

Very Early 

14 

K 

14 

16 

1 1 

8 

13 

28 

14 

32 

14 

6 

122 


Those results indicate the suitability of the early and very early maturing 
varieties for this district. 

The midseason variety, Bencubbin, shows to eon.siderable advantage in the 
May planting, and the very early variety Noongaar in the June ])lanting. Of the 
early varieties, the standard variety, Gluyas Early, shows to best advantage. 


FIELD EXPERIMENTS WITH WHEAT. J93L 

CHAPMAN EXPERIMENT FARM. 

I. Thomas, Superintendent of Wheat Farms; F. L. Siitkr, Farm Manager. 

The following table shows the monthly rainfalls, as recorded at the farm, 
during 1031, together with the averages over the past 26 years. 


— - Jan. ' Feb. 

Mar 

^ Growing I’enixl 

Apl ' , 1 

1 May. .hine. Jul 5 ^ Aug. Sep. Oct. 1 Total 

! ' ' 1 

Nov. Dec. 

Total 

for 

year. 

1931 .. ... 

12 

61 1 459 241 j 486 ! 273 

200 1 06 1,755 

125 

56 

1 

j 2,009 

Average, 26 years , 17 42 

67 

63 1 241 441 ! 367 j 247 

170 1 99 j 1,698 

32 

26 

i 1,841 


The rainfall during the autumn months was very light, no rain of any con- 
seipience falling until the 3rd of May. From this date up to the 16th almost 
continuous rains were experienced, 453 points being recorded. Jn consequence, 
seeding operations were delayed during that period. However, this was followed 
by a dry period lasting until the 8th of »lune, enabling crops to be planted 
under ideal conditions. Good rains were experienced throughout the growing 
period, 1,755 points being recorded from 1st May to 31st October. 

The land on which the experiments were conducted originally carried jam 
and wattle timber, with a sprinkling of york gum. It was ploughed with a 
mouldboard plough to a depth of 4 inches during June and July, 1936, spring- 
tyne cultivated during September and October, and again immediately prior to 
seeding. 
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TIME OF SEEDING EXPERIMENT. 

This experiment was commenced in 1923, and has been planted each year 
since with the early maturing variety Gluyas Early, but owing to the plots 
being destroyed by fire in 1924 and other factors interfering with the results 
in 1925 and 192(), the results were not obtained for these years. 

Commencing in 1928, the midseason variety, Nabawa, was included in the 
experiment. 

Each variety was planted as a separate experiment, the Gluyas Early being 
planted in mid-May, June, and July, and the Nabawa in mid-April, May, and 
June. 

TI\IK OK SKKDhVO KXPEJlBfKNT. 

Variety -XalMU\n Siiporplionplmto — Jl*2lbK. pi^r Acre SonI — tklUw jh't Am'. 

Avorajte | I‘ereent- Average Percent* 
Vleld« I affe Vielda age 
per afro. I VIelcW, per acre, Yields, 
mi. I l«:n. 1928:11. 1928 5)1. 




bus. 

lbs 

hiH 

lllH 

'bus 

lbs. 

bus. 

lbs. 

bus. 

lbs. 

bus 

lbs. 


bus. 

lbs. 

Vo 

ApiU 

16th 

9 

20 

9 

4 

1 ^ 

48 

8 

48 

9 

4 

9 

1 

69 

8 

57 

77 

May 

16th 

14 

32 


4 

1 1 2 

48 

12 

40 

12 

32 

r.) 

7 

100 


41 

100 

June 

liith 

12 

16 

11 

28 

! 10 

18 

10 

40 

11 

52 

11 

2r> 

87 

10 

4.5 

92 






'1 1 

VIE O 

•' SI 

:e))1no 

EXPERIMEN' 







'aiiety — (Jluyat 

K.arly 



Supeii>liospliate 

- 11 

2Uw 

per 

Acre. 


Seed 

-601 hs 

l>er 

Acre. 





('<iinputed Yields 

iM'r Aen* 



Ave 

rage 

I'ereent- 

Average 

[ Percent - 


Planted. 



■■ 

- 

1 



— 



Yields 
i)er aerc*. 

jige 

YIehN. 

Yields 
iH'f a ere. 

1 age 

1 Yields. 


1 

Sec 

1. 

Sec 


1 Sec 

3. 

Sec. 

4 

SiH* 


19 

il. 

1 1931. 

1928 

31. 

I 1928-:)!. 



bus 

Ihs 

bus. 

Ihs 

Ihus. 

lbs. 

bus. 

llw. 

bu.M. 

lbs 

biM 

lliS. 

1 

bu« 

U)s. 

„ 

.hine 

16th 

9 

i 

8 

16 

1 7 

12 

8 

16 

8 

8 

8 

11 

1 oi) 


41 

i 81 

.May 

1901 

i:{ 

26 

12 

48 

13 

.36 

13 

28 

14 

40 

ri 

38 

1 10(» 

1.5 

38 

I UK) 

July 

1.5th 

6 

40 

6 

.56 

1 6 

24 

6 

32 

7 

12 

6 

4.5 

1 .50 


.5 

1 .5t* 

1 


This year’s results conlirm the average results over a number of years, 

and indicate the advisability of planting the wheat crop during the month of 

May. 

RATE OF SEEDING EXPERIMENT. 

This experiment is carried out with an early sparse-stooling variety, S.H.J., 
and a midseason free-stooling variety, Nabawa, the object being to* ascertain 
the most economical rate to plant the wheat crop. The experiment lias been 

conducted since 1923, but in 1926 the results of the free-stooling variety were 

influenced l>y outside factors, and are therefore not included in the averages. 

RATE op SKEDINO EXPERIMENT. 

Planted on 14th May, 1931. Variety — Nal^awa. ^Juperphoftphute -11211m. per A(*re. 

Computed Yields per Acre. Average Percent- Average Percent- 

Rate of Sw'd per | Yields age Yields age 

per acre. per acre, Yields, per acre. Yields, 

' Sec. 1. See. 2. Sec. :i. See. 4. See. 5. 1981. 1931. 1928-31. 1923-81. 

bus. lbs. bus. lbs. bus lbs. bus. lbs. bus. lbs. bus. lbs. % bus. lbs. % 

17 36 17 20 16 16 17 12 17 4 17 8 105 15 26 100 

16 48 16 8 16 8 16 24 16 0 16 17 100 15 25 100 

16 56 16 56 17 20 17 44 16 32 17 6 105 16 19 106 


aoiiw. 

45lbs. 

9^ba. 




Mab., 1932.] 


JOURNAL OF AGRICULTURE, W.A. 


n 


EATK OF SEEDING EXPERIMENT. 


Planted on 20tli May, 1931. Variety — 8.H..T. Superphosphate — 1121bt<. jicr acre. 


Rute of Seed 


Computed Yields iier Acre. 


Average 

Yields 

Percent- 

age 

Yields, 

1931. 

Average 

Yields, 

Percent- 

age 

per Aero. 

See, 1. 1 

Sec. 2. 

Sec. 3. I 

1 

1 Sec. 4. 1 

Sec. i>. 

per Acre, 
1931. 

per acre, 
1923-31. 

Yields, 

1923-31. 

60lb8 

bu8. lbs. 
15 52 

bus. lbs. 
15 20 

bus. lbs. 
16 0 ; 

bus. liM. 
15 20 

bus. lbs. 
16 0 

bus. lbs. 
15 42 

% 

118 

bus. lbs. 
16 23 


45lb8 

13 12 

12 56 

13 44 

13 4 

13 44 

13 20 

100 

15 23 

100 

OOlbs 

14 50 

16 56 

16 16 

16 56 

16 56 

16 24 

123 

16 52 

110 


The results for both varieties show that it is advantageous to increase the 
rate of seed to above 4o lbs. per acre, probably the most economical rate being 
()(> lbs, per acre. 


TIME OF APPlJCATJON OF SUPERPHOSPHATE EXPERIMENT. 

The object of this experiment is to determine whether, when heavy dress- 
ings of superphosphate are applied, it would be economical to apply part or 
all of this fertiliser when cultivating the fallowed land during the autumn 
months. 

The detailed results for 1931, together with the average results for the 
four years the experiment has been in progress, are shown hereunder: — 

TIME OF APPLIC ATION OF SUPERPHOSPHATE EXPERIMENT. 

J’lnnted on I3th May, 1931. Variety — ^Nubawu. Heed — 60Jb». i)cr acre. 


Time of Appliea- 
tloii of SiiiJor- 
phosphatp. 



(’omputod A’iclds ikt Acre. 


1 

Average 

V'leldrt 

Percent- 

age 

\verage 

Yields 

Percent- 

age 

Sec. 

■^1 

Se<* 2 j 

See. 3. 

Sec. 4 

I 

5. 

l>er aen*, 
1931. 

Yields, 

1931. 

jypT acre. 
1928 31 

Yields. 

1928-31 

1 

bus. 

lbs 

biiK. Iba. 

bus. Ii)s. 

bns. 11m 

bUH 

lb-. 

bu.s. lbs 

[ 

1 him 

Urn. 

i % 

75] bs. in March, 
1.>0lbs. at Seed- 
ing 

IS 

4S 1 

19 44 1 

19 20 

18 24 

17 

12 

1 18 42 

i ! 

1 110 

! 14 

43 I 

KMl 

1 

22.51bK. in March 

17 

28 

18 24 

17 36 

16 16 

l.> 

28 

1 17 2 1 

100 

i 13 

48 

100 

loOlbs. in March, 
7.5lbH at Seeding 

1 17 

44 

18 24 

17 20 

15 36 

13 

2K 

j 16 30 

07 


.’>4 

lOI 

1 


These results do not indicate any advantage derived from applying part 
of the fertili.ser before seeding, the yields being greatest when the larger por- 
tion of the superphosphate was applied at planting. 


RATE OF APPLICATION OF SUPERPHOSPHATE EXPERIMENT. 

The objcK’t of this experiment is to a.scertain the most profitable rate of 
Miperphosphato to upply to the wheat crop. 

To meet the requirements the experiment was designed so that the three 
plot system could he maintained. It was therefore divided into two sections, 
vi?. : — 

Section 1, consisting of three plots, which received respecdix ely 300 lbs., 
150 lbs., and 225 lbs. per acre. 

Section 2, consisting of three plots, which received respectively no super- 
phosphate, 150 lbs., and 75 lbs. of superphosphate. 
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In each section the rate of 150 lbs. per acre was regarded as the control. 

RATE OF APPLICATION OF SUPERPHOSPHATE EXPERIMENT. 


Planted on 14th May> 1981. Variety— Nabawa. Seed — 601bB. per acre. 


Rate of Superphos- 
phate per acre. 

(Computed Yields per Acre. 

Average 
Yields 
-per acre, 
1931. 

Percent- 

ftRe 

Yields, 

1931. 

Averugc 
Yields 
per acre, 
1929-31. 

Perceiit- 

Yields, 

1929-31. 

Sec. 1. 

Sec. 2. 

j Sec. 3. 

j See. 4. 

Bee. 5. ] 


Ibtis. U)S. bus. lbs 

bus. lbs. 

bii.s. lbs. 

bus. lbs. 

bus. lbs. 

% 

bus. lbs. 

% 

SOOlbs 

19 44 

21 30 

22 0 

21 4 

18 40 

20 37 

111 

15 30 

105 

ISOlbs 

IS 40 

18 40 

19 28 

18 66 

17 28 

18 38 

100 

14 46 

100 

2251bs 

19 62 

20 .6(1 

20 48 

18 40 

10 28 

10 66 

107 

15 42 

106 


RATE OF APPLICATION OF SITpKRPHOSPHATE EXPERIMENT. 

Planted on 14th May, Ih.'il. Variety — ^Nabawa. Seed — fiolbs. per aere. 


Rato of Super- 
phosphate per 
acre. 



Computed Vieltls 

per Acre. 


Average 

Yields 

Percent - 
age 

Yields, 

1931. 

Average 

Yields, 

Bee. 

1. 

j See. 

2. 

1 Sec, 

. 3. 

j Se«'. 4 

j Bee. 6. 

per acre, 
1931. 

per acre, 
1929-31. 


bus. 

Ibh. 

bus. 

lbs. 

bus. 

lbs 

bus. IIjb. 

bus. lbs. 

bus. 

lbs. 

0 

bus, lbs. 

NR 

14 

24 

13 

26 

13 

52 

13 12 

13 44 

18 

44 

70 


37 

1601b8 

20 

0 

20 

32 

18 

48 

20 48 

18 48 

19 

47 

100 

14 52 

761ba 

17 

4 

18 

0 

17 

44 

17 .62 

17 12 

17 

34 

89 

13 

33 


Percent- 

age 

Yiidds. 

1929-31. 


100 

91 


The plots receiving no suiierphosphate would benefit from the pesidual super- 
phosphate applied in previous years. As the experiment will be planted on 
the same land each year, this residual effect will gradually disappear. However, 
this year’s experiment and the average results over three years indicate that 
the rate of superphosphate could be increased with advantage above 75 lbs. per 
acre. Although the applications of higher rates of suyierphosphate give in- 
creased yields, the most economical rate under present economic conditions 
would probably be about 112 lbs. per acre. 


MANGANESE EXPERIMENT. 

This experiment was inaugurated to determine whether any advantage was 
denied from applying a manganese fertiliser to the wheat crop. 

Manganese sulphate was applied to separate plots at planting time, as fol- 
lows : — 

Plot 1. 28 lbs. maiiaganese sulphate per acre. 

Plot 2. No manganese sulphate (control). 

Plot 3. 56 lbs. manganese sulphate per acre. 

Superphosphate was apfdied to all plots at 112 lbs. per acre. 
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The results obtained are set out hereunder; — 


MAMUANBSB EXPEUIMKNT. 

Planted on 22nd May, 1931. Superphosphate- ll21bs. per Acre. Variety — Nabawa. 

Seed — eoibs. per Acre. 


Quantity of Manganese 


Computed Yields per Acre. 



Average 

Yields 

Percent- 

age 

Yields. 

1931. 

Sulphate per Acre. 

Section 1. | 

1 Section 2. | 

Section 3. 

Section 4. 

1 1 

j Section 5. 

per acre, 
1931. 


bus. lbs. 

bus. lbs. 

bus. lbs 

bus. lbs. 

bus. 

lbs. 

bus. 

lbs. 

% 

28lb8 

20 16 

20 48 

20 32 

22 8 

22 

0 

21 

9 

103 

yU (Control) 

10 36 

10 36 1 

20 48 

20 56 

22 

8 

20 

37 

100 

56Ib8 

20 16 

20 40 

20 56 

22 8 

21 

36 

21 

1 

7 

103 


These I’csults are for one year only, liowevei*, they confirm the results 
from the other e.vperiment farms, and indicate that no substantial increase in 
yield results from the application of a manganese fertiliser to the wheat crop. 


NITROGEN EXPERIMENT. 

The object of this e.xperiment is to determine whether increased yields are 
obtained when heavy dressings of a niti'ogenous fertiliser are applied to the 
wheat crop in addition to an application of superphosphate. 

For the purpose of the experiment two rates of sulphate of ammonia were 
applied, viz., 1 ewt. and 2 ewts. per acre respectively, the application in each 
case being at planting time. 

Suj)erphosphate was applied to all jdols at the rate of 112 lbs. i»er acre, 
and those plots to which superphosphate only was aj>plied were treated as con- 
trols. 

Tlie experiment was conducted on both fallowed and unfallowed land, the 
results being shown hereunder: — 

NITROGEN EXPERIMENT. 

Fallow Section. 

Planted on 20th May, 1931. Suporpho»phttte—120Jbs. per Arro. Variety— Naba^ a. 

Seed — 601 bs. per Acre. 


Rato of Application of Sul- 
phate* of Ammonia per Acre. 

(’omputed Yields per Aero. 

Average 

\ielda 

Percent- 

age 

I’ercent- 

a.zp 

Sec. 1. 

1 Sec. 2. 

1 See. 3. 

j Sec. 4. 

1 See. 5. 

per acre, 

um. 

^ ields, 
1931. 

Yields, 

1029-31. 


bus. lbs. 

bus. lbs. 

bus. ll>s. 

bus. lbs. 

bu'<. lbs 

bus. lbs. 

% 

o/ 

.0 

Il21bi 

16 28 

15 44 

18 8 

16 0 

14 48 

16 2 

81 

08 

Nil 

21 12 

19 12 

20 66 

18 8 

19 20 

19 46 

100 

100 

224Ibs 

I 

1 15 28 

14 66 

16 20 

15 20 

15 28 

15 18 

77 

94 
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NITKOOKK EXPEBIMBNT. 

Non-Fallow Sbction. 


Planted nu iotli May, loai. 8n]>erphosphttte — JSCHbg. per acre. Variety — Nahawiu 

Heed — 601ba. per Acre. 


Bate of Application of Sul- 

i 

1 

Computed Yields per Acre. 



Average j 
Yields 

Percent- 1 
age 

lilt 

& 

phate of Amiaonia per Aero j 

_ 1 

Sec. 


o 

* 

2. j 

Sec. 

a. 

Sec. 

4. 

j Sec. 

5. 

per acre, j 
1931. 

Yields, 1 
1031. 

! 


1)118 

lbs. 

bus. 

lbs. 

bus. 

lbs. 

bus. 

lbs. 

bus. 

lbs. 

bus. 

lbs. 1 

( 

% 1 

1 

1 

1 

1121b8. 

20 

8 

20 

48 

18 

48 

19 

36 

19 

4 

10 


; 

i 112 

Nil 

19 

28 

19 

12 

18 

40 

20 

0 

16 

32 

18 

46 

100 

100 

224lbH. 

20 

0 

20 

16 

17 

62 

21 

86 

19 

36 

19 

62 

106 i 

1 

121 


These results do not indicate that any increase in yield can be expected by 
applying a nitrogenous fertiliser to fallowed land in tlie Chapman district. 
They do, however, indicate an increase in yield when the nitrogenous fertiliser 
is applied to unfallowed land. It is doubtful, however, whether the increase 
would be suflieient to consider the application of a such a fertiliser os an 
economical proposition. 


SEASONAL PLANTING EXI^EKIMENT. 

The objects ot* this experiment are: — 

1. To ascertain the most suitable month to plant the late, mid-season, 
early, and very early maturing varieties of wheat; and 

2. To deteriniiK* the most ])rolific of each of the above types. 

To meet the recjuiremerts of the experiments, three sections were needed, 
viz. : — 

(a) Section 1, planted in April, representing early planting. 

(h) Section 2, planted in May, representing midseason planting. 

(c) Section .'1, planted in dune, representing late planting. 

In all i-ections the standard midseason maturing variety, Nabawa, was planted 
in the control [ilots. 

The results are given below: — 


SEASON \h CLANTINU KXPKRTMKNT. 

Al'KII. VLANTINC.. 

Planted on IMh iti u. Siiper|»lio-«phntp — llilhft. iK‘r Am*. Heed — dOlbs. i)er Acre. 


Variety. 



Computed Yields per Acre, 



Average 
Yields 
per acre, 
1931. 

Percent- 

age 

Yields, 

1031. 

Percent- 

ytlds, 

1928-81. 

Maturity. 

Sec. 

1. 

Se<‘ 

2. 

Sec. 

3. 

Sec. 

4. 

Sec. 

5. 



bus. 

lbs. 

1)118. 

lbs. 

bus. 

lbs. 

bus. 

lbs. 

bus. 

lbs. 

bus. 

lbs. 

O' 

/o 

% 

YandiUa King 

ljute 

8 

10 

8 

40 

9 

4 

10 

32 

8 

82 

0 

1 

97 

81 

Nabawa 

Midseason... 

8 

16 

9 

12 

9 

52 

9 

52 

9 

4 

9 

15 

100 

100 

Button 

Late 

8 

32 

10 

10 

10 

50 

10 

56 

10 

0 

10 

8 

110 

10ft* 

Bencubbhi ... 

Midseason... 

10 

32 

12 

82 

18 

4 

18 

20 

11 

44 

12 

15 

131 

148* 

Nabawa 

Midseason... 

8 

40 

9 

20 

10 

0 

9 

86 

9 

4 

9 

20 

100 

100 

Glayas Early 

Early 

9 

4 

10 

32 

11 

52 

10 

82 

9 

20 

10 

16 

110 

106 


• Averaffe two years, 1980-^81. 
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SEASONAL PLANTING EXPKKIMENT. 

May Pi, acting. 

riniik'd on lStl» May, 1031. Superphosphate — 112lh. per acre. Seed — oolh. per acre. 


Variety. 


Vandilln King 

Nabawti 

Sutton 

llcucubbin ... 

N'abawa 

('omoback ... 

(’arrabln 

.\abawR 

S.H.J. 

Mrriedln 
Xabawa 
Ghijns Early 
<;tcral>iiijl ... 
Nabawu 
.Noonuaui 


1 


Maturity. 

Sec 

1. 

Computcil Ylcltb per 
See. 2. Sw. 3. [ Sec 

icrc. 

4. 

Sec 

5. 

Average 
Yields 
per acre, 
1P31. 

Percent- 

age 

Vields, 

1931. 

Percent- 

age 

Yields, 

1928-31. 


hUK. 

Ibx. 

bUH. 

IbH. 

bus. 

lbs. 

bus. 

IbH. 

bus. 

llM. 

bus. 

lbs. 

„ 

% 

Late 

15 

44 

14 

40 

15 

28 

15 

36 

14 

32 

15 

12 

00 

93 

MidHCiiHou... 

L(t 

24 

16 

0 

15 

4 

15 

12 

14 

8 

15 

22 

100 

100 

Utc 

17 

4 

16 

16 

16 

48 

17 

4 

15 

.16 

16 

34 

108 

111* 

MidHcuHoii .. 

18 

32 

17 

52 

18 

0 

18 

21 

17 

12 

18 

0 

116 

118* 

Midflea.son... 

15 

44 

16 

16 

14 

48 

16 

0 

14 

48 

15 

31 

100 i 

100 

Early 

10 

56 

12 

8 

11 

12 

13 

• 4 

12 

32 

11 

58 

77 ! 

84 1 

Early 

13 

52 

13 

4 

13 

52 

14 

24 

14 

40 

13 

58 

90 

96 

MidHcaHon... 

15 

44 

14 

40 

15 

20 

16 

8 

15 

36 

15 

30 

100 

100 

Early ... i 

14 

40 

15 

28 

14 

32 

18 

0 

17 

4 

15 

57 

103 

102 

Early 

13 

44 

14 

56 

15 

12 

16 

8 

16 

48 

15 

22 

99 

101 

Mklflca 4(111... 

14 

40 

15 

14 

14 

56 

15 

36 

I 16 

32 

' 15 

20 

100 

100 

Early 

16 

0 

1.5 

36 

16 

12 

16 

16 

I 16 

0 

15 

40 

102 

98 

Early 

13 

4 

13 

20 

14 

0 

14 

8 

i 16 

32 

14 

13 

92 

96 

MidHCRHlUI. . 

14 

40 1 

15 

12 

15 

44 

14 

16 

: 17 

4 

1 15 

23 

100 

1(K) 

Very Early 

12 

0 1 

11 

36 

0 

12 ! 

11 

44 

1 " 

36 

; 11 

14 

1 73 

78 


♦Average two years, J 030-31. 1 A\era«e three .Ncars, 10*J0-.il. 


SEASONAL PLANTING EXPERIMENT. 

Junk Planting. 

Planted on Ittth June, 1031. Suporphoaphutc— 112]b. per aire. Seed- tOdb jier a<Te. 






Computed Yields per Acre 



Average 

Percent- 

Percent- 













Yields 

age 

age 

Yields, 

\ arloty. 

Maturity. 











per acre, 

Yields, 


Sec. 

1 

See. 

2. 

Sec. 

=*• 

Sec. 


Sec. 

5. 

1931. 

1931. 

1928-81. 



bus. 

lbs. 

bus. 

lbs. 

bus. 

lbs. 

bus. 

lbs. 

bus. 

lbs. 

bus. 

lbs. 

O/ 

% 

Jlciicubbin ... 

Midseasoii .. 

12 

24 

17 

44 

15 

20 

10 

48 

7 

12 

12 

42 

112 

111* 

Nabawa 

Midseasnn... 

9 

32 

16 

56 

12 

32 

10 

16 

7 

20 

11 

23 

100 

100 

<*(>mcback ... 

Early 

6 

32 

13 

28 

9 

28 

6 

32 

4 

24 

8 

5 

71 

76* 

<’unabin ... | 

Early 

8 

0 

14 

0 

9 

52 

8 

0 

6 

24 

9 

15 

83 

85* 

Nabawu . , 

Mldseusou... 

9 

28 

17 

4 

13 

4 

9 

20 

7 

4 

11 

12 

100 

100 

S.H.J 

Early 

11 

12 

13 

36 ! 

10 

16 

7 

36 

5 

44 

9 

41 

80 

91 

Mcrrcdiii 

Early 

10 

0 

15 

12 

10 

40 

7 

20 ! 

5 

44 

9 

49 

85 

89 

.Nabawa 

Midseason... 

11 

20 

17 

12 

12 

56 

8 

56 

7 

4 

11 

30 

lOP 

100 

Gluyas Early 
Geeralying ... | 

Early 

10 

56 

14 

40 

11 

4 

7 

12 j 

5 

28 

9 

52 

86 

91 

Early ... i 

10 

32 

13 

36 1 

10 

32 

6 

56 i 

6 

0 

! 9 

31 

83 

88 

Nabawa ... i 

Midscasou... 

13 

36 

16 

8 

12 

48 

7 

36 

7 

4 

i 

26 

100 

100 

Noongaar ... ] 

Very Early 

9 

36 

10 

56 

8 

40 

5 

20 

5 

28 ' 


0 

70 

80 


* Average two years, 1080- 31. 


In all seetiuns the* iiiidsoason vai’iety, Bencubbiii, has shown to advantage. 
The late maturing variety, Sutton, has also yielded comparatively well in both 
the April and May planted sections. 

I’he ex])eriment sho^^s the suitability of the midseasoii and late maturing 
varieties for early planting in this district. For later planting, the varieties, 
tlluyas Early, Merredin, and S.IT.J. have proved to bo the most suitable of the 
early maturing varieties. 

These results also show, when weeds are trouhh'some, the advihahilily ot 
delaying seeding until after the seasonal rains have commenced, and .-^o enable 
Ihe young weeds to be destroyed prior to planting. 
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FIELD EXPERIMENTS WITH WHEAT AND OATS, mU 

AVONDALE STATE FARM. 

A. S. Wild, Agricultural Adviser; H. J. Bailey, Farm Manager. 

During 1931 the following experiments were conducted at the Avondale State 
Farm : — 

1. A Manganese Experiment with Wheat. 

2. A Variety Trial with Oats. 


The following table shows the rainfalls, as recorded at the farm during the 
year, together with the monthly averages over the past six years: — 




i 



Orowing Period. 



Total 


Jan. 

Feb. 

Mar. 

Apl. 

May.jjune. 

1 1 

July. 

Aug 

Sept 

1 

1 Total. 

Nov. 

Doc. 

for 

year. 

1981 


4 

43 

93 

j 300 

172 

820 

477 j 

325 

44 

1,638 


73 

1,851 

Average, 6 years 

13 

35 

117 

90 

177 

318 

450 

258 

167 


1,444 

54 

36 

1,789 


The season commenced with good rains during the end of April and early 
May. This caused the weed seeds to germinate and enabled the destnudion o£ the 
young weeds and the i>reparation of a good seed bed. 

Severe late frosts were recorded, and this had an adverse effect on the yields 
The oat plots were als(» affected by high winds when approaching maturity. 

Although diminished during October, the rainfall for the growing period 
(1,()38 jioiiits) must be considered as satisfactory. The total rainfall for the year 
was 1,851 points, the average for this period over six years being 1,789 jioints. 

The land on which the experiments were conducted w'as typical York gum 
and jam country which had been cleared for many years. It was jiloughed four 
inches deep during June of the previous year. It was then springtyne cultivated 
during early April, again in late April, and again just prior to seeding. 


MANGANESE EXPERIMENT. 

The object of this experiment was to determine whether the application of a 
manganese fertiliser would benefit the wheat crop. Two rates of manganese sul- 
phate were used, the plots being laid out as follows: — 

Plot 1. — 28 lbs. manganese sulphate + 1^2 lbs. superphosphate per acre. 
Plot 2. — 112 lbs. superphosphate per acre (control). 

Plot 3. — 66 lbs. manganese sulphate per acre + ^12 lbs. superphosphate 
per acre. 
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Each plot was one-eighth oi‘ an acre in area, and each wiis repeated five times. 
The results of the exi)eriment are given in the table below: — 


MANGANESE EXPERIMENT. 

Planted on 14th May, 1931. Variety — Nabawa. Superphosphate — 1121b. per acre. 

Seed — 60lb. per acre. 


Quantity of Manganese 
Sulphate per acre. 

Computed Yields per acre. 

Section 1. 

Section 2. 

i 1 

Section 3. | 

Section 4. 

Section 5. 


bus. lb. 

bus. lb. 

bus. lb. 

bus. lb. 1 

1 i 

bus. lb. 

281b. 

16 48 

17 44 

14 16 

15 44 

12 8 

Nil 

17 44 

15 44 

14 48 

15 20 

15 44 

odb 

17 4 

15 20 

13 4 

16 20 

14 24 


A veraj?e 
Yields 
per Jicie 
1931. 


bus. lb. 
15 20 

15 52 

15 2 


Per- 

centage 

Yields, 

1931. 


100 

95 


The above results are similar to those obtained from the same experiment at 
Ihc other Experiment Farms, and indicate that no increase in yield was obtained 
by supplementing Uie superphosphate with a manganese fertiliser. 


OAT VARIETY TRIAL. 

The object of this experiment is to determine the mo.st suitable variety of oat 
for grain purposes in di.stricts having similar climatic conditions. The results ob- 
tained are as follow^: — 

OAT VARIETY TRIAL 


Planted on 8th May. 1031 See<l— 101b. jM'r acre. Superphosphate— OOlh. per acre. 






(’omputed Yield'? per acre. 



Average 

Per- 













Yields 

centage 

Variety. 

Maturity . 



1 

1 





1 




per 

acre 

Yields, 

I Section 1. ' 

Section 2. ] 

j Section 3. | 

1 Section 4. j 

1 Section 5 

I 1 

1 1931. 

1931. 


1 

bus. 

Ib 1 

i bus 

lb. I 

bus 

lb. ; 

bus. 

lb. 

bus. 

lb. 

bus. 

lb. 

0/ 

/o 

Mulga 

Early . . | 

20 

24 

I 

24 

23 

24 1 

22 

24 

22 

8 

22 

13 

75 

<}uyra 

Midscason 

31 

16 

23 


30 

16 

34 

0 

29 

24 

29 

27 

100 

Hurts’ Early 

Early 

32 

16 

*>2 

24 

24 

0 

1 22 

24 

20 

0 

24 

13 

82 

Algerian ... 

Late 

29 

32 

28 

24 

29 

0 

23 

0 

27 

0 

27 

19 

107 

Ouyra 

Mldseasou 

31 

16 j 

29 

32 

21 

8 

26 

16 

19 

24 

25 

27 

100 

Lachlan ... 

Midseason 

28 

1 

28 

16 

24 

24 

27 

16 

26 

16 

27 

0 

101 


These re.sults indicate the .suitability of the mukcason and late maturing 
varieties. They also confirm previous results (see ‘LVgricultural Journal,’^ June, 
1930, page 297), viz., that the late variety, Algerian, and the midseason variety, 
Ouyra, are the most suitable for grain. 
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Time of Applimtion of Superphosphate Experiment, 

The object of this experiment is to determine whether, when heavy dressings, 
of superphosphate are applied, it would be profitable to apply part or whole of 
the amount when cultivating the fallowed land during late summer or early autumn. 

The land was ploughed in June, 1930, to a depth of 4 inches and cultivated 
in August with a disc cultivating plough. It was harrowed after rain on 7th April,, 
then worked with a tandem disc cultivator and afterwards with a springtyne. 

The results, together with those of previous years, are given below: — 


TIME OF APPLICATION OF SUPERPHOSPHATE EXPERIMENT. 

Planted on 16th May, 1931. Variety— Gluyas Early. Seed— 451b. per aere. 


Time of Application of 
Siiperphosptiate. 


Computed Yields per acre. 


Average 

Yields 

Percent- 

age 

A\erage 

Yields 

lVr4ent- 

age 

Sec. 1. 

Sec. 2. 1 

Sec. 3. j 

Sec, 4. 

Sec. 5. 

per acre. 
1031. 

Yields, 

1931. 

per aere, 
1928-31. 

Yields, 

1928-31. 


bus. lbs 

bus. lbs.: 

bus. Ilw. 

bus. lbs. 

bus. Ibs.i 

bus. 11)8. 

<>/ 

'0 

1 

bus n»s. 

107 

75ib. in March , 1501b. 
at Seeding 

30 24 

28 16 

30 8 

30 16 

28 48 ! 

29 34 

108 

25 42 

2261b. in March 

27 44 

26 40 

27 52 

26 32 

27 52 

27 20 

100 

24 7 

100 

1501b. in March ; 751b. 
at Seeding > 

26 32 

28 0 

27 12 

27 12 

28 24 

27 28 

100 

25 30 

106 


These results indicate that the j ield of a wheat crop is decreased when portion 
of the fertiliser is not applied at seeding time. 


Hate of Application of Superphosphate Experiment. 

This experiment is divided into two sections, in each of which plots treated 
with 150 lb. of superphosphate per acre are regarded as conti'ols. Thus in Section 
1, the rates of 300 lb. and 225 lb. \wr aere are compared with the control rate of 
150 lb. per acre and in Section 2, the rates of 75 lb. per acre and no superphos- 
phate are compared with the same control rate of 150 lb. 

From the yields of the plots where no superphosphate was applied, it is 
evident that the crop was benefiting from the residual effects of previous dressings. 
This residue, however, will eventually become exhausted as the ‘^No supc*rphos- 
phate” plot falls in the same position in succeeding years. 

The land received similar working to that of the Time of Application of 
Superphosphate Experiment. 

The results obtained are shown hereunder: — 


RATE OF APPLICATION OF SUPERPHOSPHATE EXPERIMENT. 

Planted on 16th May, 1931. Variety — Gluyas Early. Seed— 451b. per acre. 


Rate of Application of 
Superphosphate per acre 

Computed Yields per acre. 

A\erage 
Yields 
per acre, 
1931. 

Percent- 

age 

Yields, 

1931. 

Average 
Yields 
per acre. 
1920-31. 

iv,reent- 

age 

Yields, 

1929-31. 

See. 1. 

1 

See. 2. 

See. 3. 

Sec. 4. 

Sec. 5. 


bus. lbs. 

1 

bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

1 

% 

bus. lbs. 

% 

3001b 

20 44 1 

29 28 

30 8 

30 56 

26 40 

29 23 

101 

28 33 

105 

1501b 

28 40 

28 40 

29 52 

29 20 

28 56 j 

29 6 

100 

27 12 

100 

2261b 

30 24 

28 56 

29 36 

1 

27 12 

30 24 

20 18 

101 

28 7 

103 
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liATK OF APFLICATION OF SUPKKPflOSrHATK. EXPFllLMKNT. 


Planted on 16th May, 1931. 


Variety — GlnyaH Early. 


Seed— 451b. per aerc. 


Kate of Application of 
Superphosphate per 
acre. 


Computed Yields per acre. 


Average 

Yields 

Ptrceiit- 

age 

Yields, 

1931. 

Average 

Yields 

I’crcent- 

age 

Yields, 

1929-31. 

Sec. 1. 

Sec. 2. 1 

Sec. 3. j 

See. 4. 

1 Sec. 5. 

per acre, 
1931. 

per aero, 
1929-31. 


bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs 

bus. lbs. 

o/ 

/O 

bus. lbs. 

% 

Nfo Superphosphate .. 

24 24 

21 12 

18 48 

18 56 

14 16 

10 31 

71 

17 30 

03 

150lb8 

31 20 

27 12. 

25 36 

26 8 

26 48 

27 25 

100 

27 36 

100 

Tolbs 

27 20 1 

30 24 

20 40 

22 24 

27 36 

26 53 

98 

25 45 1 

03 


The average results for three years indicate that the late of superphosphate 
applied per acre should be not le.ss than 75 lb. and that the most profitable rate 
i.nder present economic conditions would be about 112 lb. per acre. 


Seasonal Planting Experiment, 

The objects of this experiment are: - 

1. To ascertain the most suitable month for planting the early, inidseason, 

and late maturing varieties of wheat. 

2. To det(*rinine the most prolific of the three types. 

To meet the reijui remen ts of this experiment three sections were needed, 
viz. : — 

(a) Section 1, planted in April, representing early planting. 

(b) Section 2, jilanted in May, representing midseason planting. 

(c) Section 3, planted in dune, representing late planting. 

The aiTaiigement of this experiment was similar to that of last year. Nabawa 
was planted as the control in (‘acli of the three sections. 

The land was ploughed in June, 1930, to a depth of 4 inches with disc ploughs 
and cultivated in August with a disc cultivating plough. After rain in April it 
was harrowed, then worked with a tandem disc cultivator and afterwards with 
a springtyne cultivator. 

The tabulated lesults are shown hereunder: — 


SEASONAL PLANTIN(3 EXPERIMENT. 

Al'KlL 1»LANTING. 

Planted on 17th April, 1931 . Siiperplioapliate — 1121b. per acre. Seed — 421b. per acre. 






Computed Yields per acre. 



.4verage 

Percent- 

Percent- 

Variety, 

Maturity. 











Yields, 

age 

age 











per acre, 

Yields, 

Yields, 



Sec 

1. 

Sec 

2 

Sec. 

3. 

Sec 

4. 

Sec 

5. 

1931. 

1931. 

1928-31. 

Yandllla King ... 


bus. 

lbs. 

bus. 

lbs. 

hiLS. 

lbs. 

bus 

lbs. 

bus. 

lbs. 

bus. 

lbs. 

% 

o/ 

Late 

18 

16 

15 

12 

14 

16 

14 

48 

15 

44 

15 

39 

no 

82 

Nabawa ... 

Midseasou ... 

18 

24 

12 

24 

11 

12 

15 

20 

14 

8 

14 

18 

100 

100 

Bencubbln 

Midseason ... 

27 

20 

13 

20 

15 

52 

20 

16 

17 

52 

18 

56 

182 

115» 

Sutton 

Late 

10 

12 

10 

32 

14 

8 

17 

12 

13 

44 

14 

58 

104 

... 

Nabawa 

Midseason ... 

15 

36 

11 

20 

15 

12 

17 

20 

12 

40 

14 

26 

100 

100 

Gluyas Early ... 

Early 

11 

20 

7 

4 

8 

48 

0 

36 

6 

40 

8 

42 

60 

82 

Totadgin 

Early 

0 

36 

8 

16 

11 

12 

10 

48 

7 

36 

9 

30 

71 

89t 

Nabawa 

Midseasou ... 

16 

20 

11 

28 

14 

40 

13 

62 

11 

44 

13 

25 

100 

100 

Carrabin 

Early 

10 

32 

4 

0 

6 

62 

4 

56 

4 

48 

6 

2 

46 

82 


♦ 1029--31. 


t 1930-31. 



82 .lOUUNAL OF AGHICULTUKE, W.A. [Mar., 193^. 


HHAS<)>’AL l‘i.ANTING EXPKIUMENT. 

May Plantinw. 

PlautcHi oil 2Pth May. 1031. Superphoaphatp — ll2lb. ikt aore. Seed— 431b. jier acre. 


Variety. 

Maturity. 

CoinimW Yields }K*r acre. 

A>'crage 
Yields 
per acre, 
1031. 

Percent- 

age 

Yields, 

1931. 

Percent 

age- 

Yietds, 

1928-31. 

See 

1. 

Se<* 

i_ _ 

2. 

1 

Sec 

3. 

Sec. 4. 

See 

5. 



bus. 

lbs. 

bits 

Ibrt. 

biw. 

lbs. 

bus 

lbs. 

bus. 

il)S. 

bus. 

ills. 

Vo 

% 

Yaiidillu King . . 

J^ato 

25 

4 

23 

44 

18 

8 

21 

4 

18 

8 

21 

14 

93 

77 

Nabawa 

Midsnisoii ... 

2« 

48 

24 

40 

20 

40 

20 

8 

22 

8 

22 

33 

100 

100 

Sutton . . 

Late 

22 

10 


40 

17 

12 

18 

0 

20 

24 

20 

6 

88 


Benoabbin 

MidseasGii ... 

2.5 

36 

27 

36 

22 

8 

24 

16 

26 

0 

25 

7 

ill) 

li’4* 

Nabawu 

MidseaHmi .. 

22 

48 

23 

12 

20 

8 

19 

36 

20 

32 

21 

15 

100 

100 

Merredtn 

Early 

2« 

48 

26 

16 

23 

20 

23 

20 

27 

12 

25 

23 

120 

110 

Gluyas Earl> ... 

Early 

28 

.56 

27 

20 

23 

4 

21 

28 

26 

8 

25 

23 

121 

no 

Nabawa 

Mldseasoii ... 

23 

28 

19 

44 

19 

52 

18 

32 

23 

28 

21 

1 

100 

100 

Totadgin 

Early 

30 

40 

27 

52 

24 

40 

24 

0 

26 

50 

26 

50 

128 


('arrabin 

Early 

26 

.56 

24 

56 

20 

32 

18 

8 

1 20 

48 

22 

16 

95 

Voo 

Nabawa 

MidHCAdUll ... 

20 

12 

23 

36 

20 

10 

21 

20 

22 

48 

23 

26 

IIK) 

100 

Geeralyiug 

Early 

31 

4 

28 

8 

23 

52 

23 

4 

1 

44 

26 

46 

114 

100 

S.H.J 

Early 

24 

40 

26 

16 

20 

0 

20 

10 

I .>.) 

48 

22 

48 

100 

95 

Nabawa 

MidseHHoti .. 

2.5 

20 

25 

52 

19 

4 

19 

44 

24 

8 

22 

50 

100 

100 

Noongaar 

Vpr>* Early ... 

27 

4 

2,5 

20 

22 

56 

20 

56 

2,3 

36 

2.3 

58 

105 

no 






• 1020-31. 










SEASON AL PLANTING EXPEU IMENT. 

JiTvr. Planting. 

Plautixl on ItttU .luiu\ 1031. SuperpiMwphrtte --ll2lb. iH.*r aeiv Seed --4 Mb i>or acre. 


Varlet> 

.Maturity 

Sec. 

1. 

Computed f ields per aero. 
See. 2. j Sec. 3. j Set*. 4. 

See 

5. 

Average 
Yields 
jH*r acre, 
1931. 

Pereent- 

age 

Yields, 

1931. 



bus. 

Ibri. 

bus. 

lt)S. 

!>us. 

llM. 

bus. 

lbs. 

bus. 

Hat. 

bus 

lbs. 

% 

Beucubbiii 

MidHea.sori . . 

20 

0 

15 

28 

20 

40 

17 

23 

17 

4 

18 

8 

109 

Nabawa 

Midseasoii ... 

19 

12 

13 

52 

18 

32 

16 

48 

15 

20 

16 

45 

100 

Gluyas Early ... 

Early 

20 

48 

14 

8 

20 

0 

17 

28 

16 

56 

17 

52 

107 

Totadgin 

Early 

20 

0 

15 

20 

21 

28 

18 

24 

19 

36 

18 

58 

137 

Nabawa 

Midseasuti ... 

16 

16 

11 

28 

15 

4 

12 

48 

13 

36 1 

33 

.50 

100 

Merredin 

Early 

18 

48 * 

16 

56 

16 

32 

13 

36 

16 

8 

Itl 

24 

119 

S.H.J. 

Early 

12 

32 

12 

32 

11 

52 

9 

44 

11 

52 

11 

42 

79 

Nabawa 

Midsensou .. 

14 

48 

15 

12 

15 

28 

12 

48 

15 

36 

14 

46 

KHI 

('arrabin 

Early 

11 

36 

13 

12 

13 

44 

31 

4 

12 

56 

12 

;«» 

85 

Geeralying 

Early 

15 

44 

16 

56 

17 

4 

14 

16 

19 

4 

16 

37 

103 

Nabawa 

Midseusnii ... 

14 

0 

17 

52 

15 

4 

14 

16 

19 

36 

1 16 

10 

100 

Noongaar 

Very Early . 

14 

56 

1 

18 

1 

0 

16 

56 

! 16 

56 

20 

16 

1 17 

1 

2,» 

107 


* lOiO .31. 


Por<?ent- 

age 

Yields, 

102«-:U. 


117 

lOU 

113* 


100 

112 

00 

100 

07 

OS 

100 

11.") 


It will be seen that the midseason niatuving variety, Benciibbin, Jias shown to 
advantage in all sections, particularly when planted during April. 


The results of the new early variety, Totadgin, in both the two later planting 
sections, are most encouraging, and it appears to challenge Gluyas Early as the 
standard early variety. 

Generally the experiment indicates that the early and very early maturing 
varieties are unsuitable for early planting in this district. However, they do show 
to Apderable advantage when planted in May and June, the Ixigher and therefoi'c 
the &ore profitable yields being obtained from planting during the foimer month. 

Of the early varieties, Totadgin, Gluyas Early, Meiredin, and Noongaar have 
given the most satisfactory jnelds. 
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yitrngen Experiment, 

The objeefs of this experiment are: — 

1. To determine wliether inereased yields are obtained when heavy dressings 

of a nitrogenous fertiliser are applied to the wheat -rnop in addition 
to an applieatioii of superphospliate. 

2. To ascertain whether it is advantageous to apply only part of the nitro- 

genous fertiliser at seeding time and part during the month of August. 

This experiment is divided into two sections, one fallowed and the other un- 
fallowed. The fallow^ed plots were ploughed in June, 1030, to a d(‘pth of 4 inches 
with a disc j dough, springtyne cultivated in September, harrow^ed after rain in 
April, and again spj-ingtyiie and disc cultivated before seeding. 

The unfallow’ed plots were ploughed after raiji in early April, then springtyne 
cultivated, and again cultivated with a disc implement before seeding: 

Super]>hosphate was applied to all plots at the rate* of 112 lb. per acre, and 
those plots to which superphosphate only was ap])lied were treated as controls. 
For the purposes of the experiment tw’o rates of sul]>hate of ammonia were 
applied, viz.^ 1 cwt. and 2 cAvt. respectively, and all plots Avere rej)eated five times. 

The results obtained are tabulated behnv: — 

NITROGEN EXPERIMENT. 

Fallow Section. 


Planted on ‘JOth May, lo:n. Siiperpho»phate — ll2!b. i)er ttf-ro Variety — <tluya» EarJv 

Seed — 451b. per acre. 


Rat-c f>f Applica- 
tion of Sulphate 



Computed Yields i)er acre. 



Average 

Yields 

Percentage 

Percent- 

age 

of Ammonia iht 
acre 

1 

Section 1 1 

Section 2 j 

StM'tion 3 1 

S«'etlon 4 i 

Section 1 

I)er acre, 
1931. 

V ields, 
1931. 

Yields, 

1929-31. 


bus. 

lbs. 

tms. lbs 

bus. 

lbs. 

bus. 

lbs. 

bus. 

lbs. 

bus 

Hh. 

o/ 

% 

i cwt. at Seeding ; 

16 

S 

22 8 

! 22 

0 

21 

52 

23 

20 

1 21 

6 

100 ' 

100 

i cwt. In Aug 










1 


1 


Nil 

19 

4 

21 12 

21 

2S 

22 

21 

21 

36 

21 

9 

300 ! 

100 

1 cwt at Seeding 

21 

44 

21 52 

21 

36 

22 

24 

21 

20 

23 

47 

103 1 

102 


bus. 

lbs. 

bus. lbs 

1 bus 

lbs. 

bus. 

lbs. 

bus. 

n>s. 

bus. 

lbs 

% 

i % 

1 owt. at Seeding ; 

21 

52 

20 56 

21 

4 

22 

40 j 

22 

8 

21 

44 

103 

103 

1 cwt. in Ang. 














Nil 

20 

21 

21 12 i 

20 

56 

22 

56 

20 

16 j 

21 

9 j 

100 

i 100 

2 cwt. at Seeding 

20 

24 

1 

21 44 

' 

i 21 

4» 

23 

44 

20 

16 i 

21 

34 

1 102 

104 


NITROGEN EXPERIMENT. 

UNFALI.OWED SECTION. 

Planted on 2aMi May, 1931. Superphosphate — 1121b. per acre. Variety — Gliiyas Eany. 

„ _ Seed — 451b. p er a cre. 

Hate of Applica- OoraputtHi \ields per acre. Average Percent- Percent- 

of Sulphate of ^ „ Yields age age 

Ammonia per i i I P®** Yields, Yldds, 

acre. Se<*tlon 1. Sci'tlon 2 Section 3. | Section 4. Section 5. | 1931 1931 1929-31. 


i cwt. at Seeding : 

bus. 

lbs. 

bus. 

lbs. 

bus. 

lbs. 

bus. 

lbs. 

bus. 

lbs. 

bus. 

lbs. 

% 

101 

% 

14 

40 

16 

16 

10 

40 

15 

28 

18 

56 

16 

24 

101 

i cwt. In Aug. 















M ... _ 

14 

16 

15 

12 

14 

56 

16 

32 

20 

40 

16 

19 

100 

100 

1 cwt. at Seeding 

15 

20 

14 

8 

15 

28 

16 

40 

20 

0 

16 

19 

100 

08 

1 owt. at Seeding ; 

bus. 

lbs. 

bus. 

Ibl^. 

bus. 

lbs. 

bus. 

lljh. 

bus. 

lbs. 

bus. 

ills 

c» 

0 

% 

10 

52 

18 

0 

i 

12 

15 

44 

U 

40 

17 

(i 

90 

102 

NU 

20 

32 

18 

32 

17 

28 

15 

44 

13 

52 

17 

11 

100 

100 

2 cwt. at Seeding 

19 

28 

17 

36 

16 

32 

14 

40 

14 

56 

16 

38 

97 

101 


The results obtained over the tlu*ee years that the exiierimeut has been con- 
ducted indicate that the applications of heavy dressings of ammonium sulphate 
do not give any .significant increase in the yields either on fallow^ed (u* unfallowed 
land. 
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Manganese Experiment, 

The object of this experiment is to determine whether the application of a 
mangfunose fertiliser in addition to .supei*phosphate would i-esult in increased wheat 
yields. 

At planting time manganese sulphate at the respective rates of 28 and 56 lb. 
per acre sup})Iemented the superphosphate which was applied at the rate of 112 
lb. per acre. These two plots wHU'e compared wdth the control plot, which received 
the superj>ho.sphate only. 

The land had been ploughed for the experiment during June^ 1930. It w'as 
springtyne cultivated in Se})tember, harrowed after rain in early April, and then 
disc cultivated prior to seeding. 

The results of tiic experiment are shown hereunder: — 

M A mi AN ESN EX PEIU MEN T . 


Planted on Maj’ iJ.'lrd, UKU. Supcridioapliate — llClb. per arre 

Variety — GluyaR Early. Seed— 4.'>lh. per aere. 


Quantity of Manganese 
Sulphate per acre. 

Computed Yield per acre. 

Average 

Yields 

Sec. 

1. 

1 Sec. 

O 

1 Sec. 3. 

1 Sec. 4. 

1 Sec. 5. 

per acre, 
1981. 


bus. 

lb. 

bus. 

lb 

bus. lb. 

bus. lb. 

bus. lb. 

bus. lb. 

281b. 

23 

28 

21 

36 

20 24 

22 0 

21 52 

21 52 

NU (Control) 

22 

50 

20 

56 

19 44 

21 28 

1 

22 16 

21 28 

661b 

22 

56 

21 

28 

22 0 

21 4 

20 8 

21 31 

- . — _ . - . 

— 

— 

- 

— 









Per- 

centaKe 

Yield. 

1031. 


102 

100 

100 


These results are similar to those obtained at the other ex])eriment farms. 
They indicate tlmt no substantial increase in yield !*esulted from the application 
of a manganese fertiliser under the soil and climatic conditions at the Merredin 
Experiment Farm. 


Oat Varietg Trial. 

This experiment has been conducted for the past nine years. The variety 
Mulga, an early dual purpose oat, is used tis the control. Only early and mid- 
season varieties are planted in this ex})eriment as the late maturing varieties have 
proved unsuitable for the district. The experiment is divided into hay and grain 
sections and includes six varieties. 

The yields obtained from both hay and grain sections are given belowr: — 

OAT VARIETY TRIAJ.. 


GRAIN SECTION. 


Planted on 8th May, 1931. 


Seed — 401b. per acre. 


Superphosphate — n21b. per acre. 


Variety. 


Mulga 

Oldgee 

;; 

Mulga 

Palestine 

Balar 

Mulga 

Buit's Early.. 
Mulga 



C'oinputed Yields 

per acre. 

Average 

Yields 

Per- 

centage 

Average 

Y’ields. 

Per- 

centage 

Maturity. 







per acre. 

Yields, 

per 

acre, 

Yields 

Sec 

1. 

I Sec 

2. 

1 Sec 

3. 

1931. 

1931. 

1930 -.81. 

1930-31 


bus 

lb. 

bus. 

lb. 

bus. 

lb. 

bus. 

lb. 

% 

bus. 

lb. 


Early 

37 

32 

37 

32 

46 

8 

40 

24 

100 

88 

2 

100 

Midseason ... 

37 

8 

38 

24 

39 

0 

38 

11 

94 

37 

27 

99 

Midseason ... 

43 

16 

39 

82 

44 

16 

42 

21 

106 

40 

29 

104 

Early 

39 

32 

40 

0 

40 

32 

40 

8 

100 

39 

2 

100 

Early 

36 

24 

43 

32 

46 

0 

42 

5 

100 

39 

16 

100 

Early 

38 

10 

.89 

8 

40 

24 

39 

16 

94 

41 

0 

104 

Midseason ... 

40 

0 

.89 

24 

42 

16 

40 

27 

97 

35 

37 

90 

Early 

40 

24 

42 

24 

43 

0 

42 

3 

100 

40 

4 

100 

Early 

36 

32 

43 

24 

42 

24 

41 

0 

93 

42 

9 

103 

Early 

37 

34 

50 

0 

44 

16 

44 

0 

100 

40 

36 

100 
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OAT VAKIETY TRIAL. 
Hay Section. 


Planted on 8th May, 1931. Seed — 40lb. per acre. Superphosphate — 1121b. per acre. 


Variety. 

Maturity. 

Computed Yields per 
acre 

1 

Average 
yields 
jier acre, 

Percent- 

age 

Yields, 

Averag<* 
Yields 
per acre, 

Percent- 

age 

Yields, 


Section 1. 

Section 2. 

1931. 

1931. 

1930 31. 

1930-31. 



0. 

Q. L 

C. Q. 

L. 

0. Q. L 

o/ 

(’ Q. 1.. 


MuIku 

Early 

62 

1 20 

CO 2 

24 

61 2 8 

100 

.V.) 1 2 

100 



MidHoason 

71 

1 12 

67 3 

20 

69 2 16 

J13 

73 3 0 

124 

Aiiiyra 

Midseasun 

62 

3 20 

64 1 

4 

63 2 12 

103 

.>8 3 10 

102 

Mulna 

Early 

60 

2 24 

63 1 

12 

62 0 4 

100 

57 3 0 

100 

. . . 

Early 

57 

1 12 

54 0 

8 

55 2 24 

100 

56 2 20 

100 

PaleHtiuc . . 

Early 

46 

3 12 

44 2 

16 

45 3 0 

82 

51 2 8 

91 

lU'lar 

Midsoanon 

61 

3 4 

62 0 

8 

61 3 21) 

1 1 3 

59 0 2 

108 

Miiltfa 

Early 

53 

2 24 

55 1 

20 

54 2 8 

100 j 

.*•>4 3 J6 

100 

llnrtN Early 

Early 

58 

3 20 

54 0 

24 

56 2 8 

102 

.56 J 14 

100 

MulKa 

Early 

55 

3 4 

55 2 

8 

55 2 20 

1(K) 1 

j 

56 J 16 

JOO 


In 19iK) the arraiioxnneiil of tliis experiment was altered to facilitate the har- 
vestinjr operations, and in conseijiieinv the average results of the last two years 
only ai*e .shown. 

This year, in the ^rain section, all varieties ^a\e .similar yields, tlie highest 
iuerage yield of 44 busliels being obtained from the early variety, Miilga, which 
is u.sed as control. It will be noticed that BuiiV Early has proved very satis- 
I'actory during the last two years. 

Tn the hay section the highest yield was again obtained fi'om the midseason 
>ai*iety, Gidgee, which has jjroved satisfactory in previous years. 
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FIELD EXPERIMENTS WITH WHEAT AND OATS, mU 

WONGAN HILL8 LIGHT LANDS FARM. 

I, Thomas, Superintendent of Wheat Farms. 

A. R. Verton, Farm Manager. 

The season generally has beeii^ a very satisfactory one and all varieties of 
wheat exceeded expectations. The rainfall for the growing period was again below 
the average, as shown on the following table, but it was well distributed and the 
spring rains were good. 


Year. 

Jan. 

Ecb. 

Mar. j Apl. | 

i 1 

1 May. June. I 

1 ' 1 

Oniwing Ccrietl. 

1 July. 1 Aug. j Sep. | 

j Oct. j 

Total. 

! Nov. 

1 

1 

Dec. 

ToUI 

for 

year. 

mi 1 

1 ... 

1) 

6 

101 

209 i 

174 

265 

174 

' 143 

73 

1 1,038 

... 

137 i 

1,291 

1930 

7 


53 , 

92 

06 1 

367 

321 

149 

90 

55 

1 1,043 ! 

I 

1 

98 

1,209 

18 years — Average 

41 

53 

92 

04 

197 1 

298 

272 

194 • 

127 

93 

1 1,161 

1 ! 

39 


1,624 


Many frosts were experienced, but a])parently little harm was done to the 
crop. Useful rains fell in April, and those varieties planted during that month 
obtained a good start. 

The cro])s sown during the latter half of !May wen* somewhat hamlieap])cd 
by cold conditions prevailing during the following two months. The good lains 
and Die generally favourable conditions during the late spring w’ere of particular 
advantage to the late planted crops. A few stnall patches of the disease, Septoria, 
wx*re noticed in the early sown Nabaw’a wheat, hut the c)*0]), generally, w^as very 
healthy and no empty heads were observed. 

The land on which the experiments were carried out is mainly of t)«e tussocky 
smoke hush type, wdtli some gravelly patches at the North end, (*hie(ly affecting 
the Time of JManting Experiment and the April jmrtion of the Seasonal Variety 
Trial, with some light sandy pat»*hes at the South, chielly affeetiug the June por- 
tion of the Seasonal Variety Trial and the Rhenaiiia Evperimenl. 

It was fallowed with the sundercul in June-July, IHJO, cross ploughed with 
the same implement in September, and lightly disced in the following March, also 
with the same implement. It was tandem disc hai rowed in front of the diill, these 
operations leaving a good seed bed, free from suckers. 


Time of Seedhifj Experiment. 

This experiment is being conducted to determine the most suitable month for 
planting the w^heat crop in this district. 

The early maturing variety, Ghiyas Early, and the midseasoii-Maturing 
variety, Nabawa, were used, the former being planted mid-May, June and July, 
and the latter in April, May and June. 

The April sown plots germinated well and w^cre healthy throughout the season. 
The^'May sown plots also germinated well, and were also healthy throughout the 
season, but were considerably behind the April plote in general appearance until 
the early spring, when growth was very i apid. At maturity the May sown plots of 
both varieties were very slightly taller than the April sown Nabawa plots, and the 
ears of the May sown\Nabawa w^ere slightly bigger and better filled. 

‘v 
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The June and July sown plots were, as usual, rather* slow in germinating, and 
wore very poor indeed until early spring, when the June sown plots made very 
rapid growth and improved gi’eatly, but, at maturity, were still behind the May 
plots, particularly in length of straw'. The July plots also im]j roved during the 
.spring, but wore very mui'h inferior to the June plots. 


TIMK OF ICXPKKTMMNT. 


>'ariHy - Xabaaa. 




iSup<‘rpb<>spbat< 

l.>0lb. 

IH*r aere 



- per aere. 




(dinputed 

^'M‘lds per 

Aere. 


Avwige 

JVi- 

Average 

Per* 














Yields 

centagi* 

Yields 

(‘cntAgti 

Plaiitoil : 



i 


j 



per Arr<‘. 

Vields, 

p<T Aere. 

Yields, 


Sec 

1. 

1 

. 

See. 3. ; 

Sec. 1 1 

See .-). 

1931. 

1931 

1928-31. 

1928-31. 


bus. lb. 

‘ bus. lb. 

bus. lb. i 

bus. lb. 1 

bus. lb. 

i bus. lb. 


bus. lb. 

0 / 

/«> 

April leth 

16 

0 

1." 

36 

18 0 : 

17 4 ! 

16 56 

17 7 

, 89 

16 26 

103 

May 16th 

19 

28 

i 

44 

19 62 , 

18 48 I 

18 16 

19 14 

i 100 

15 66 

100 

Juno 16th 

1-1 

:i2 

i 

40 

15 20 1 

15 52 ! 

13 28 

15 10 

' 79 : 

' 1 

9 0 

57 


TIME OF FLAXTlXt; EXFEKrMEXT. 

Variety -(iluyas Early. Supcrj>h<>H|>liat<‘ -150lb jht acn*. S»‘cmI -4.'>li). per arr<'. 


i’ianted. 1 

Cuiripiited \ lelils jier Acre. 

Se<*. 1. ' See, 2 1 ncc. 3. , See. 4. j 

j 

See 5 j 

1 

: Average 
! Yields 

1 per .4ere 

1 1931. 

j Pei- , 
eeiitage 
Yields, 

! 1931. 

1 1 

; ANcrage 
Yiedds 
per aere,, 
1928^31. 

Per- 

centage 

Yields, 

1928-31. 


lius Iti. i bu*. lit. Imti. lb. tiiH. lb. 

bUh. lb 

; bus. ib. 


1 bus. lb 


June lOtli 

16 0 j IS .52 IS .')6 18 48 ' 

19 12 

1 18 18 

94 

i 10 11 

66 

May 16th 

18 24 1 19 12 i 20 U . 19 28 

20 0 

! 19 25 

1 

j 100 

1 

! 15 23 

j 1 

100 

July 16th 

8 24 1 9 52 ! 10 .56 j 10 21 

12 .32 

1 10 26 

! 54 

6 20 

41 


The results again ooniirin those of former years, ^'iz., it ih essential for seed- 
ing operations to be eoinpieted by the end of May. 


Jiate of i^eedhuj Experiment. 

As was the case in prevoius years, the experiment was conducted with two 
^•arieties, Nabawn (niidsei.son maturing), representing the free stooling, and 
S.H.J. (early maturing), reiiresenting the sparse stooling types respectively. 

The results obtained are shown hereunder : — 


HATE OF SKEDIXO KXPEHIMEXT. 

PbuitfMl oil IMth May, \uii«‘t> Nabawa. Supi-iphospiiatt* l.’iOUi. per aero. 


Hate of Seed per Acre. 


I'oiupiited Yields per Acre. 


A^erage 

Yields 

Percent- 

age 

Avearge 

Yields 

8ec. 1. 

Sec. 2. 1 Sec. 3. 

See. 4. 

Sec. 5. 

T>cr acre, 
1931. 

Yields, 

1931 

per Acre. 
1925-;U. 


bus. lbs. 

bus. lbs.|bii.s. lbs. 

bus. lbs. 

bus. lbs. 

bus. lb.** 


bus lbs. 

OOlb 

19 12 

20 24 1 20 16 

20 56 

20 24 

20 14 

103 

15 46 

451b 

18 24 

20 8 j 19 44 

20 0 

20 24 

19 44 

100 

1.5 21 

901b 

19 20 

1 20 48 1 20 32 

20 24 

21 12 

20 27 

104 

1.5 41 

.. . 




— 

- - * 

— 


- 


rerceiit- 

age 

Yields, 

% 

103 

100 

102 
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KATJ2 OK SEEDlJiO KXPEIUMKNT. 


Planted on lOtli May, 1931. Variety — S.H.J. Superpliwphate — 1501b. per Acre. 


Rate of Seed per Acre. 

Computed Yields per Acre. 

Average 

Yields 

Percent- 

age 

Yields, 

1931. 

Average 

1 Yields 

Percent- 

age 

See. 1. 

Sec. 2. 

Sec. 3. I 

Sec. 4. 

i i 

1 Sec. 6. 

per Aero, 
1931. 

per acre 
1925-31. 

Yields, 

1925-31. 


bug. lbs. 

buH. Ibe. 

biiH. lbs. 

bua. lbs. 

bus. IbH. 

bus. lbs. 


bus. lbs. 

% 

001b 

14 0 

13 39 

11 8 

16 52 

16 48 

14 53 

00 

12 34 

102 

451b 

14 48 

13 62 

14 .>6 

15 12 

16 0 

11 58 

100 

12 19 

100 

901b 

14 0 

14 48 

15 20 

16 32 

16 24 

15 25 

103 

13 1 

106 


Neither the results for IJi.n nor the averap^e results indicate any advantage 
through iiiereasing the amount of seed sown above 45 lb. })er acre, either of tho 
free stealing or of the sparse stooling varieties. 


Time of Application of Superphosphate E.vperiment. 

The object of this experiment is to determine whether, when heavy dressings 
of superphospliate are a])plied, it would be profitable to apply part or whole of 
the amount when cultivating the fallowed land during the late summer and early 
autumn. 

For the purposes of the experiment, three plots were required. 

Plot 1 received 75 lb. in March and 150 lb. at seeding. 

Plot 2 was treated as control and received the whole 225 lb. in March. 

Plot 3 received 150 lb. in March and 75 lb. at seeding. 

Germination was good and growth healthy and robust on iho.se plots which 
received a dressing of superphosphate at seeding. Germination and growth gener- 
ally were somewhat uneven where no superphosphate was applied at seeding, but 
as the season advanced this became less apparent. 

At maturity the whole experiment was very attnmtive generally, and only a 
very close examination showed that the control plots were slightly inclined to be 
uneven in growth. 


TIME OF APPLICATION OF SUPERPHOSPHATE EXPERIMENT. 

Planted on lat May, 1931. Superphoephate — 2251b. per Acre. Seed — 461b. per Acre. 

Variety — ^Nabawa. 




Computed Yields per Acre. 



Average 

Percent- 

Average 

Percent- 

Time of Applicatbm of 
Superphosphate. 










Yields 

ago 

Yields 

age 










per acre, 

Yields, 

per acre, 
1928-31. 

Yields, 

Sec. 

, 1. 

See. 2. 

Sec. 

3. 

Sec. 

4. 

Sec. 

5. 

1931. 

1931. 

1928-31, 


bus. 

lbs. 

bus. lbs. 

bus. 

lbs. 

bus. 

lbs. 

bus. 

Ibs.i 

bus. 

lbs. 

% 

bus. 

lbs. 

% 

75lb8. in March ; 150lbs. 

25 

12 

23 36 

24 

S 

24 

40 

24 

0 

24 

19 

103 

10 

4 

112 

at Seeding 

225ll>s. in March 

23 

44 

23 28 

23 

20 

23 

30 

23 

36 

23 

33 

100 

16 

68 

lOU 

1501b8. In BCarch ; 751b8. 

23 

20 

24 0 

23 

44 

23 

44 

24 

16 

23 

49 

101 

18 

10 

107 

at Seeding 

















These results confirm those of last year, viz., that yields are decreased when 
all or portion of the superphosphate is not applied at seeding time. 
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Bate of Application of Superphosphate Experiment, 

The object of this exiHirinient is to determine the most profitable amount of 
.superphosphate to api)ly on this type of country. 

Two sections of 15 \)\o\h each were i^lanted. In No. 1 section the rates of 
superphosphate were 150 lb., 225 lb., and 300 lb. per acre; and in No. 2, 75 lb., 
150 lb., a)id no superphosphate, each ))einpr repeattni five times. 

Germination throu^jhout the exijeriment was fairly even, but from the time 
the plants Avere just above the ground, the plots without superphosphate made 
absolutely no growth until the spring and many of tin* plants died. Very few of 
the plants produced grain, and were only from 4 in. to 0 in. high. 

(Avjng to a mistake, the whole experiment was about 20 inches to one side, 
and therefore a narrow strip of the plot which received no super])h()s])hate over- 
lai)ped a portion of those plots which received superphos})hate two years before. 
The plants on this j)ortion grew considerably better than on the remainder of the 
l)lot, thus showing the saluable residual effect of the superphosphate applied two 
years earlier. 

There was very little difference between the three heavy dressings at any time 
during the season, growth and general appearance being excellent. The light 
dressing (75 lbs.) was much inferior, and showed the effects of the cold conditions. 

At maturity the two heaviest dressings were aboul e(jual in appearance, and 
were very slightly better than the 150 lb. dressing. 


IIATK OF AriUJl ATTON OF sri»EKl»H08J*HAT13 EXPERIMENT. 

No 1 SKCTION. 

Planted on iKt May, Uril. Variety —Nnhav a Seed — irdb por am*. 


Rate of Application of 
Snperi’Ro^'phate per 
Acre. 

Computed Yield'^ per Acre 

A\ cra|Z(* 
\ iclds 
per acre, 
1931. 


Average 
Yields 
per acre, 
1929-31. 

Pe.r- 

ccntaKc 

Yields, 

1929-31. 

Sec 1. 

1 Sec 2. 

See. 3. 

1 Sec. 4. 

1 

Sec. 5. 


buH. lbs. 

bus. lbs. 

buH Dm. 

bus. lbs 

bus lbs. 

bus. lbs. 

O' 1 

bus. lbs 

% 

!22r>lljs. . . 

21 52 

22 32 

23 4 

23 30 

23 28 

22 54 

111 

15 .53 

107 

1501ba. . 

19 30 

20 32 

20 24 

20 48 

21 36 

20 35 

100 

14 48 

100 

tlOOlba 

22 48 

22 50 

23 28 

24 16 

24 24 

23 34 

115 

16 12 

109 







_ 



' 





RATE OF APPl.K .\TTON OF sri*ERPHOSPEf ATE EXPERIMENT. 

No. 2 Soction 

Planted on 7th May, 1931. Variet> — Naha w a Seed — 4511). \)eT aore. 


Rate of Application of 
Superphosphate per 
Acre. 

Sec. 1. 

Computed Yields per Acre 

1 See. 2. I Sec. 3. j Sec 4. 

1 Sec. 5. 

1 

Average 
Yields 
j)er acre 
1931. 

Per- 

I'cntane 

Yields, 

1931. 

Average 
Yields 
j)er acre, 
1929-31. 

Per- 

centage 

Yields, 

1929-31. 


bus. lb. 

bus. lb. 

bus. lb. 

bus. lb. 

bus. lb. 

bus. lb. 


bus. lb. 

! o, 

/o 

No Super 










1601b 

10 8 

13 44 

14 0 

17 20 

17 30 

15 40 

KM) 

13 13 

100 

761b. ... 

1 

0 36 

10 32 

9 52 

10 40 

12 8 

10 34 

07 

9 39 

73 


This year’s results again .show that although it is advantageous to apply con- 
siderably more than 75 11). oT sujierphosphate per acre on this class of land, it is 
not profitable, due to the prevailing price of wheat, to exceed an application of 
120 lb. per acre. 
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liheuania Phosphate Enperiment. 

Hhenatiia phosphate is a pliosphatie fertiliser mamifactiired by the Kali- 
Chemie Company, Berlin, Germany. It is a hig^h grade auiinonium citrate soluble 
fertiliser, eontaining 28.4 per cent, ammonium citrate soluble phosphoric acid, and 
has given satisfactory results in Germany. It has also proved valuable for rico 
culture in Japan and there is a considerable export to that country and also to 
Brazil, Chili, Guatemala, etc. 

Owing to the generosity of the niamifacturers, a cpiantity of this fertiliser was 
made available for trials in this State. Tlie cost of this fertiliser in Germany is 
£6 Js 9d. per 1,000 kilograms. 

A portion of this fertiliser was made available to this Branch for trials with 
wheat, and experiments Avcre laid <lown at both the MeiTedin Experiment Farm 
and the Wongan Hills Light Lands Farm. 

Plot 1 — Received an application of 150 Ib^. of Rhemuiia phosphate per 
acre. 

Plot 2 — Received an application of 150 lb. of superphosphate j)er aci*o 
(control plot). 

Plot ;L~Receive,'l an application of 110 lb. of Rln naiiia pbo.-phatc per acre. 

Plots 1 and 2 thus received tlu‘ same weight of fertiliser ])er acre, and Plots 
2 and II the e(pii valent (juantities of phosphoric acid. 

The plots, whicli were each onc-eighth of an acre in area, were repeated five 
times, the fertiliser being applied with the seed at the time of planting, and the 
resulting crop was harvested for grain. 

Germination was about efpial on all plots, but as the reason advanced, the 
plots which received a dressing of Rhenania phosphate gradually fell behind the 
controls in general apiiearaiice, and also showed the effects of the cold conditions. 
They made less growth and matui*ed a few days later than the controls. ' The 
difference between them and the controls, however, was not nearly so marked as 
was the case last year. This yeaPs experiment was conducted on land which had 
previously been crojiped and therefore received the benefit of the residual effecd 
of sup(T])hosphate which is considerable. 


KHEKANIA PHOSPHATE EXPEMIMKET. 


Flauted on 7th May, 1931. Variety—- Nabawa. Seed— 46lb. per acre. 


Kate of AppUcatioji of 
Phos<phatc« iier Aen*. 


l^Olba. HluMiania l*hos- 
phate 

1501ba. Snper|)lioHpliate 

llOlbe. lUionanIa PIk)k- 
phatc 



('oinpiited Vk'ldH 

per Acre. 


Average 
Yields 
f»er acre, 

urn. 

Per- 

eentaffe 

YleldH, 

1931. 

Average 
Yields 
per acre, 
1930-31. 

Per- 

eeutage 

Yields. 

1930^31. 

j Sec. 1. 

Sec. 2. 

Set* 3. 

Hw. 4. 

See. 5. 

bUH. IbH 

.bus. IbH 

bUH. IbH. 

buH.lblp, 

biiH. Iba. 

biiH. lbs. 

% 

bus. lbs. 

Of 

/o 

18 24 

IS Ifl 

17 28 

14 40 

11 4 

15 58 

82 

12 45 

00 

23 3fi 

21 3« 

20 40 

17 30 

13 44 

19 20 

100 

18 22 

100 

17 44 

HI 48 

1.5 4 

n 4 

10 4S 

14 18 

74 

11 22 

02 


The results conftnn last year’s, viz., Rhenania Phosphate is not likely to dis- 
I plane superphosphate as a phosphatie fertiliser for the wheat crop. 
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Potash Experiment. 

The object of this experiment is to determine whether any advantage is de- 
rived by supplementing the dressing of superphosphate with a potassic manure 
for growing a wheat crop on light land. 

Three fertilisers were used, and were api»lie(l as follows: — 

Plot 1 — ^150 lb. superphosphate plus 56 lb. muriate of potash per aero. 
Plot 2 — 150 lb. superphosphate per acre (control). 

Plot 3 — 150 lb. superphosphate plus 140 lb. kainit per aert*. 

This section of plots, each one-eighth of an acre, was n* pea ted live times. The 
quantity of potash stated ns K„0 is the same in 56 11). of the muriate as in 140' lb. 
of the kainit. 

The potassic fertilisers were applied to the respective plots about four weeks 
befoi’e seeding. This course is considered advisable owing to the risk of injuring 
th(‘ young plants incurred by applying a fertiliser of this tyj>e at seeding time. 

Germination was good and growth throughout the season was robust and 
healthy. At no time during the season could any ditference be disc'erried between 
the plots. 

MIXKT) FEirriLISKn KXPfIRIMKNT. 

Planted on l8t Ikfay, 1931. Siii>erp!ioBphate — 1501b. per Acre. A’aricty— Nabawa. 

Seed — 4.51bs. per Acre. 


1 

Applied per 



('ompiited YioldB per Acre. 


Average 

Yields 

Perccut- 

apj* 

1 Average 
i Yields 

PeK?ent- 

age 

Acre. 

See. 

1. j 

Sec 

2. 1 Sec. 

3 1 

j Sec. 4. 1 See. 

1 1 

•'» i 

1 

per acre, 
1031 i 

Yields 

1031. 

per acre, 

1 1027-31. 

Yields, 

1927-81. 


|bUh. 

IbM.I 

bU8. 

lb<4.jbUH. 

IbH.i 

Ibiia. Iba.ibUR 
17 41 ! 16 

IbH.lbiis. lbs. 


bus lbs.' 

% 

Muriate of Potnsli, odlbh. 

! 

4 

15 

12 ' 19 

1 

36 

56 

i 1 7 42 

1 

07 

15 16 

98 

Xn PotaRli 

i 

4 

10 

41 ’ 10 

1 

20 ! 

1 

16 ,56 1 16 

16 

1 18 16 

1 

i 100 

' 16 0 1 

100 

Kuiuit, 1401bR. 

1 IS 

1 

0 

10 

4 1 18 

48 

16 24 i 16 

' I 

24 


07 

' 15 r>4 i 

I 

99 


The results of this year and also the average results for the five years during 
which the experiment was conducted, show^ that the yields an* not increased by 
applying a potassic fertiliser to this class of soil. 


.V i 1 royen Expe ri men t . 

The objects of this exjuninicnt which was carried out on faHow<*d and unfal- 
lowed land are: — 

(a) To determine whether increased yields are obtained Avhen heavy dress- 
ings of sulphate of ammonia are applied to the wheat crop in addi- 
tion to an a])plication of superphosphate, and 
(h) To ascertain whether it is advantageous to aiijily only part of this 
nitrogenous fertiliser at seeding time and pai't during the month of 
August (spring). 

For the purposes of the experiment, two rates of sulphate of ammonia were 
applied, viz., 1 cwt. and 2 cwts. respectively. 

Superphosphate was applitnl to all plots at the rate of LiO 11). per acre, and 
ihose plots to which superphosiihate only w’as applied were treated as controls, 
t Comparisons were made between these control plots and those plots receiving 1- 
< wt. and 2 CAvt. of sulphate of ammonia per acre respectively. With each of these 
dressings the whole of the fertiliser was applied at the one time, viz., at seeding 
in the one instance, and also, in separate plots, the applic'ation of half of the sul- 
phate was delayed until the month of August. 
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NITROGEN EXPERIMENT. 

Fallow— Section No. 1. 

riantod on 8th May, 1031. Superphosphate — ISOlbs. per Acre. Variety — Nabawa. 

Seed — 451b9. per Acre. 


Rato of Application ol Sulphate 
of Ammonia per Acre. 

Computed Yields per Acre. 

Average 
Yields 
per acre, 
1931. 

Percent- 

age 

Yields, 

1931. 

Percent- 

age 

Yields, 

1929-81* 

Sec. 1, 

Sec. 2. 

Sec. 3. 

Sec. 4. 

Sec, 5. 

J cwt. at Seeding ; 4 cwt. in 
August 

NU 

1 cwt. at Seeding ; 1 cwt. in 
August 

bus. lbs. 
26 8 

18 32 

26 28 

bus. lbs. 
26 0 

18 8 

26 8 

bus. lbs. 

25 36 

18 0 

26 16 

bus. lbs. 
25 52 

18 32 

25 36 

bus. lbs. 

25 52 

19 4 

26 24 

bus. lbs. 
25 54 

18 27 

25 58 

% 

140 

100 

141 

' /O 

135 

100 

142 

Fallow— Section No, 2. 

Planted on 8th May, 1931. Superphosphate — ISOlbs. per Acre. Variety — Nabawa. 

Seed— 461hg. per Acre. 


Rate of Application of Sulphate 
of Ammonia per Acre. 

Computed Yields per Acre. 

Average 
Yields 
per acre, 
1931. 

Percent- 

age 

Yields, 

1931. 

Percent- 

age 

Yields, 

1029-31. 

Sec. 1. 

Sec. 2. 

Set*. 3. 

Sec. 4. 

Sec. 5. 


bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

% 

% 

1 cwt. at Seeding 

22 40 

23 28 

22 48 

22 56 

* 

22 58 

111 

180 

NU 

20 24 

20 32 

19 52 

20 24 

22 0 

20 38 

100 

100 

2 cwt. at Seeding 

25 4 

26 0 

25 20 

26 16 

25 12 

25 34 

124 

135 


* Mishap during harvesting. 


Non-Fallow— Section No. l. 

Planted on 22nd May, 1931. Variety — Gluyas Early. Superphosphate — 150lbs. per acre. 

Seed — 461 bs. per acre. 



1 


Computed Yields per Acre. 



Average 

Per- 

Per- 

xtaie 01 Application of Sulphate 











Yields 

centage 

centage 

of Ammonia per acre. 











per 

acre, 

1 Yields, 1 

Yields, 


1 

Sec. 

1. 

Sec. 

2 . j 

Sec. 

3. 

Sec. 

4. 

Sec. 

5. 

1 1931. 1 

1931. • 

1929-31. 



bus. 

lbs. 

bus. 

lbs. 

bus. 

lbs. 

bus. 

lbs. 

bus. 

lbs. 

bus. 

lbs 

% 

% 

\ cwt. at Seeding ; 

i cwt. in 

17 

36 

17 

44 

17 

44 

19 

4 

17 

28 

17 

55 

124 

119 

August 












Nil 


13 

28 

13 

52 

14 

48 : 

14 

24 

15 

28 

14 

24 

100 

too 

1 cwt. at Seeding ; 
August 

1 cwt. in 

22 

0 

21 

62 

22 

32 

22 

8 

23 

44 

22 

27 

156 

127 


Non-Fallow— Section No. 2. 

Planted on 22nd May, 1931. Superphosphate— IGOllw. per acre. 

Variety— Gluyas Early. Seed— 451bs. per acre. 


Rate of Application of Sulphate 

Computed Yields per Acre. 

Average 

Yields 

Per- 

centage 

Yields, 

1081. 

Average 

centstfo 

Yields, 

1020-31. 

of Ammonia per Acre. 

j Sec, 1. 

1 Sec. 2. 

1 Sec. 3. 

Sec. 4. 

1 Sec. 5. 

per acre, 
1931, 

Icwt. at Seeding 

NU ... 

2 cwt. at Seeding 

bus. Ih. 
20 0 
16 32 
24 8 

bus. lbs. 
20 24 
15 .36 
23 44 

bus. lbs. 
20 24 
13 28 
23 20 

bus. lbs . 
17 52 
13 4» 

22 24 

bus. lbs, 
19 4 
13 36 
23 12 

bus. lbs. 
19 33 
14 27 

23 22 

% 

135 

100 

162 

% 

119 

100 

127 


The results from the fallowed secstions of the experiment show that a dressing 
of nitrogenous fertiliser when applied at seeding time gives greater yields than 
when portion i.s applied at seeding and the balance during spring. 

They also demonstrate that this class of soil is very deficient in nitrogen. 

This year’s results indicate that further increased yields are obtained by 
even more than 1 cwt. and up to .2 cwt. of sulphate of ammonia per 
acre, but this is not confirmed by previous years’ results. 
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1/ a fHja nff<e E,rperi ment. 

The object of this ex])eriiiieiit is to determine whether ineieased wheat yields 
are obtained by applying a manganese fertiliser to the wheat croj). Manganese 
sulphate was applied at two rates, viz., 26 and 32 lb. respectively, the jilots being 
manured as follows: — 

Plot 1 — 150 lb. Miptri)ho!-phate plus 26 lb. mangancNe sulphat(‘ per acre. 

Plot 2 — 350 lb. superphosphate per acre (control). 

Plot 3 — 150 lb. superphosphate plus 52 lb. manganese sulphate j)er acre. 
The results obtained are sliown below: — 

MA^HiANESK EXPEIUMENT. 

Planted on May 18th, 1»31. Supcrphosphato — 1.$0 Ihm. per acr*'. 

Variety — Xabawa. Srod — 4511)0. per aero. 


(Jluantity of Maiiu.iuese 
Sulphate per Acre. 


(Computed Yields per Aero. 


! A>criim‘ 

1 Vn‘lds 

J*er- 

••enta^e 

Yields, 

1031. 

Sec. 1. 1 

! See. 2. j 

Sec. 3. 

Sec. 4. 

Sec. 5. 

per acre, 
1031. 


bus. Ills. 

bus. lbs. 

bus. lbs. 

bus lbs. 

bus. lbs 

btis lbs 

% 

tltilbs. 

1<) 28 1 

18 32 

17 .52 

16 8 

16 56 

17 47 

109 

Sil ((Vuitiol) 

17 28 1 

1 17 44 

15 36 

16 0 

15 4 

16 22 

100 

o'Jlbs. 

10 20 i 

18 40 

16 48 

16 48 

17 28 

17 40 

100 


These results, ^\hich are for one year only, show a slight increase in yield by 
apjjlying manganese sult)hate. Similar ex))enments at the other experiment farms, 
however, do not indicate that any substantial increase in yield would result from 
the apjilieation of a manganese fertiliser. The value of the inci’eased yield ob- 
tained at the Wongan Hills Farm would be far below the \alue of the applied 
manganese sulphate. 

iSeasinial Planting Experiment, 

The objects of the exjieriment are:— 

1. To ascertain the most suitable month to plant the late, niidseason, and 

early maturing varieties of wheat. 

2. To determim* the most piolific of each of the above types. 

To meet the recjuircmcnts id’ the experiment, three sections wen* planted, 
viz. : — 

(a) Section 1, ])lanled in April, reirre.senting early planting. 

(b) Section 2, planted in May, representing midseason planting. 

(c) Section 3, planted in June, i-epresenting late planting. 

Each section, planted in its respective month, was ret)eated live times, all plots 
being eventually harvested for grain. 


SEASONAL PLANTING EXPERIMENT. 

April Planting. 

Planted on 17th April, 11)31. Superphosphate— 1501b». per acre. Seed— 451bs. per acre. 


Variety. 

Maturity. 

Sec. 

(’omputed Yields |kt Acre. 


5. 

Average 
Yields 
l>er acre, 
1931. 

Cer- 

centaRc, 

Yields, 

1031. 

Per- 

centage 

Yields. 

1028-31 

1. 

Sec. 

»> 

Sec. 

3. 

Sec. 

4. 

Sec. 



bus. 

lbs 

bus. 

lbs 

bus. 

lbs. 

bus. 

lbs. 

bus. 

lbs 

bus 

lbs. 

/O 


Yaiulilla Klnjz ... 

Late 

18 

16 

17 

20 

17 

20 

17 

44 

17 

4 

17 

3.3 

114 

103 

Nabawa 

Midseason ... 

15 

28 

15 

4 

15 

4 

16 

8 

15 

4 

15 


100 

100 

Sutton 

laite . 

18 

0 

18 

0 

17 

44 

18 

8 

17 

52 

17 

57 

117 

* 

Heneubbin 

Midsensou ... 

18 

40 

18 

8 

18 

0 

19 

4 

18 

32 

18 

20 

120 

125t 

Nabawa 

MidHeasoa . . 

15 

36 

15 

4 

15 

28 

15 

30 

15 

28 

15 

26 

100 

100 

Oluyas Early ... 

Early 

14 

56 

14 

24 

14 

48 

14 

24 

14 

24 

14 

35 

04 

95 


* Planted 1931 only. t Planted 1930-31. 
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SEA^iOTfAL PLANTING EXPERIMENT. 

May PiANTncn. 

Planted oil 15th to 16th May, 1W31. •Superphosphate — 150lba. per Acre. Seed->»-461bs. per Acre. 






<’omputcd Y'lehlH iw Acre. 



Average 

Percent- 

Percent- 

Variety. 

Maturity. 

- 




— 

— 

— 

— 



Yields 
Iicr acre. 

age 

YleldH, 

age 

Yields. 



Sec. 

1. 

Sec 

2. 

Sec 

8. 

Sec 

4. 

Sec 

6. 

1031. 

1931. 

1028-31. 



bUh, 

lb.g. 

bus. 

IbH. 

bug. 

Ibg. 

bUH. 

lbs. 

bUH. 

IbA. 

bug, 

Iba. 


% 

Yandilla Khijj ... 

Lato 

17 

36 

13 

52 

l.'i 

12 

15 

44 

14 

56 

15 

28 

98 

02 

Nabawa 

MidftcnHon ... 

1» 

4 

13 

36 

1.'. 

28 

14 

56 

15 

44 

15 

46 

100 

100 

Sutton 

Late 

IS 

24 

13 

2U 

13 

36 

13 

52 

14 

56 

14 

50 

04 

« 

Rencubblii 

MldHeaHoii .. 

16 

24 

17 

20 

16 

24 

16 

40 

17 

4 

16 

46 

107 

114t 

Nabawa 

Mid«ea«oii ... 

17 

20 

la 

44 

14 

40 

15 

4 

1.5 

44 

15 

42 

100 

100 

e| 

i 

s 

Early 

ir» 

4 

l.'> 

4 

1.1 

52 

14 

24 

14 

48 

14 

38 

93 

103 

noireuin 

Early 

lo 

4 

14 

32 

14 

8 

14 

56 

14 

40 

14 

40 

84 

88 

Nabawa 

MidHcuHon . 

17 

36 

17 

20 

16 

56 

17 

28 

17 

52 

17 

27 

100 

100 

Oarrabln 

Early 

14 

32 

15 

12 

15 

36 

16 

24 



15 

26 

89 

97 

S.M.J 

Early 

13 

20 

14 

32 

14 

32 

15 

4 

13* 

*28 

14 

n 

86 

86 

Nabawa 

MldReaHoti .. 

14 

24 

16 

48 

17 

4 

18 

32 

15 

52 

16 

32 

100 

100 

Geeralyiiur 

Very Early 

12 

0 

13 

36 

15 

12 

15 

20 

12 

8 

13 

39 

83 

80 

Nabawa 

Midscagon ... 

13 

20 

16 

40 

10 

24 

17 

44 

14 

50 

15 

49 

100 

100 

Noonuaar 

Very Krtrl> 

7 

44 

S 

« 

K 

8 

9 

44 


44 

8 

18 


61 

---- -- 

- 

— 

— 



— ! 

— 

— 








- . 




. 


•» 

1930 

31 oril>. 




t 1931 only, 







SEASONAL PLANTING EXPERIMENT. 

June Puanmnu. 

Planted on ir»t.h t-o lUth .lime. Iftat. Superphosphate — 15011>8. per Acre. Seed — 451bs. per Acre. 





Computed Yields per Acarc. 



Average 

Percent- 

Percent- 

Variety, 

Maturity. 








— 



Yields 
l>er acre, 

age 

Yields, 

age 

^elds. 



Sec 

1. 

Sec 

2. 

See 

3. 

Sec. 4. 

Sec 

5. 

1031. 

1931. 

1928-81, 



bus. 

lbs. 

bus. 

lbs. 

bus. 

lbs. 

bus. 

lbs. 

bus. 

lbs. 

bus. 

lbs. 

% 

% 

Geeralying 

Very Early 

6 

48 

8 

40 

12 

0 

12 

56 

13 

56 

10 

48 

76 

81* 

Nabawa 

Midseason ... 

0 

44 

12 

16 

15 

12 

16 

0 

17 

36 

14 

10 

100 

100 

Benoubbin 

Midaoason ... 

10 

24 

13 

4 

18 

0 

18 

40 

10 

44 

15 

58 

118 

117t 

Oarrabln 

Early 

7 

36 

10 

32 

12 

48 

14 

48 

14 

48 

12 

6 

79 

87 

Nabawa 

Midseasun ... 

0 

52 

15 

20 

15 

52 

18 

0 

17 

44 

15 

22 

100 

100 

Uluyas Early ... 

Early 

9 

4 

14 

40 

14 

8 

16 

12 

10 

48 

13 

58 

91 

01 

Merredin 

Early 

8 

16 

14 

0 

IS 

36 

14 

56 

15 

12 

13 

12 

81 

86* 

Nabawa 

Midseason ... 

10 

48 

17 

20 

16 

8 

18 

0 

18 

48 

16 

13 

100 

100 

S.H.J. 

Early 

8 

0 

13 

20 

13 

12 

14 

24 

15 

12 

12 

50 

79 

81 

Nabawa 

Midseason ... 

11 

20 

17 

12 

17 

44 

17 

44 

17 

52 

10 

22 

100 

100 

Noongaar 

Very Early... 

7 

28 

11 

44 

12 

48 

13 

12 

11 

28 

11 

20 

60 

72 



* 

1929-31. 




t 1980-31. 







In all three sections the inidseason variety, Beiicubbin, shows to considerable 
advantage. The late varieties, Yandilla King and Sutton, have also yielded well 
in the early planted section. 


The experiment indicates the advantage of early ])lanting on this class of soil. 


Oat Variety Tnai, 

In former years this experiment consisted of eight sections, three of which 
were eut for hay and the remaining five harvested for grain. This year, however, 
all of the eight sections were harvested for grain. 
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The late and midseason maturing: varieties of oats have shown to best advan- 
tage in these trials, However, with the exception of the early variety, Palestine, 
there is not a great deal of difference between the yields of any of the varieties 
planted in the trial. 

RATE OF SEEDING EXPERIMENT—OATS. 

As was the case for the similar experiment with wheat, this was planted with 
both n free and a sparse stooling variety, and the land also was prepared identi- 
cally with that for the wheat experiment. 

BurVs Early , — Germination was good, and growth was steady throughout the 
season. Although the light sowing appeared somewhat thin, there was little differ- 
ence between the two heavier rates. A certain amount of black flag occurred, more 
particularly on the gravelly soil. At maturity the light sowing w^as not so dense 
as the heavier rates, but was vei*y slightly taller. 

Algerian , — Both germination and stooling were good. Growth was slow until 
September when rapid growth was made. A certain amount of black flag oc- 
curred, more particularly on the gravelly soil, but was not so marked as in the 
Burt’s Early. The light sowing appeared somewiiat thin throughout the .season and 
at maturity did not show to advantage alongside the heavier rates. 


BATE OF SEEDINO BXPEIU MEET— OATS 

Planted on 19th May, 1931. Variety — Burt’s Early. Superphosphntp — 1501b. per acre. 


Rate of Seed per 
acre. 

Computed Yields }>er Acre. 

Average 
Yields 
per Acre. 
1931. 

Per- 

centage 

Yields, 

1931. 

1 Average 

1 Yields 
Iier Acre, 
1926-31. 

Per 

centage 

Yields, 

1926-31. 

See 1, I 

Sec. 2. 

Sec. 3. 

See. 4. I 

See. 5. j 


bus. lb. 

bus. lb. 

bus. lb. 

bug. lb. j 

bus. lb. 

bus. lb. 

% * 

biiR. lb. j 

% 

4511) 

10 .32 

13 8 

14 0 

15 0 

14 8 

13 18 

107 

14 1 

102 

SOlb ... 

11 24 

12 10 

13 0 

14 0 ' 

12 0 

12 24 

100 

13 29 i 

100 

«01b 

12 0 

14 8 

14 32 

15 24 

14 32 

14 11 

113 

14 17 i 

105 


RATE OF SEEDING EXPERIMENT— OATS. 

Planted on 19th May, 1931. Variety -Alperian. Superphosphate- 15010. per acre. 


Rate of Seed per 
acre. 

Sec. 1. 

Computed Y^ields per Acre. 

1 ~l ^ ' 

Sec. 2. j Sec. 3. Sec. 4. 

1 Sec. 5. 

1 

Average 
Yields 1 
per Acre. 
19.31. : 

Per- 

1 centage 
Yields, 

! 1931. 

Average 
Yields 
per Acre, 
1926’ 31. 

Per- 

centage 

Yields. 

1926-31. 


bus. lb. 

bus. lb. 

bus. lb. bus. lb 

bus. lb. 1 

bus lb. j 

! ““ 

bus. lb. 

' % 

451b 

18 32 

20 0 

18 32 20 0 

19 8 

10 14 1 

103 

14 12 

100 

301b 

19 0 

20 16 1 

17 8 17 24 

19 32 

1 18 32 

100 

13 3 

100 

601b 

20 32 

22 24 j 

19 16 20 32 

20 0 

20 29 1 

110 

! 14 24 

112 


With the sparse stooling variety, this year’s results w^ould indicate that yields 
are increased by the heavier rates of seeding, but the average results of the past 
six years indii^ate that no economical advantage is gained by sowing the heavier 
rates of seed. 

With the free stooling variety both thi.s year’s results and the average for 
the past- six years show that the yields are increased to advantage when the heavier 
rates of seeding are applied. This is the reverse of what may have been expected 
and may be due to the sparse stooling variety containing a greater number of seeds 
per bushel than the freer stooling one which has larger and heavier grain. 
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DOWNY MILDEW (so^allcd ^lue Mowld"^) OF TOBACCO. 

Found occurring naturally on Wild Tobacco {Nicotiam suaveolens) in the 

Wheat Belt. 

PRECAUTIONS NECESSARY DURING THE FORTHCOMING SEASON. 

H. A. Pittman^ B.Se.Agr., Plant Pathologis-t. 

As previously reported in this Journal by the writer (Vol. 7, 2nd Series, 
No. 3, pp. 469-476, September, 1930), the Ih’st outbreak of the Downy Mil- 
dew’’ (so-called ‘^Blne Mould”) disease of tobacco in this State was recorded 
on the 14th Aup^nst, 1930, on tobacco seedlinf?s yrown in the South-West at 
Manjimup. A hurried visit on that occasion to the district by Mr. A. K. C. 
Clifton, who is in charge of the tobacco investigations in this State, and the 
writer, revealed that the disease had apparently been present in a mild form 
unrecognised tor several years, having presumably been introduced in the first 
place by infected seed. 

In an attempt to make (luite sure that their tobacco seedlings would not 
be infected with the disease during the 1931-.32 season, I lie growers on whose pro- 
perties the ‘^Downy Mildew” had appeared the previous season made private 
arrangements, unknown at the time to the writer, to have their tobacco seed- 
lings raised at Doodlakine in the early zone of the wheat belt, 205 miles in a 
direct line from Manjimup and about 120 miles in a straight line East and 
s-lightly North of Pei*th. Tlie average annual rainfall is about 13 inches, most 



Fig. 1. a. (left). A young tobacco plant infected with 
“downy mildew” (blue mould”). Note the shrivelling of 
the leaves indicated by the arrows. 

h. {right). Portion of the underneath side of a young 
leaf infected with “downy mildew” (“blue mould”). Note 
the whitish, downy, growth of the fruiting^bodies of the 
causal fungus, Peronospora sp. (magnified). NS. 

Wales Dept, of Agriculture. 


of which falls in the period from April to October It was considered by the 
growers that tbe fungus causing the disease {Feronospora sp.) could surely not 
be encountered there. 

All the seed planted had been disinfected in absolute alcohol for six 
minutes by officers of this Department, and was taken from the same bulk of 
disinfected seed as was being drawn on to supply other settlers in the South- 


»8 JOrRNAL OF 


AG8ICULTUEE/ W.A. 




West, none of whom had any signs of Downy Mildew^’ in their seedlings or 
grown plants, so far as is l^nown, during the whole of the season. 

On the loth October, 1931, Mr. Clifton was advised by an interested party 
that tobacco seedlings which were being sent down to Manjimup from Doodla- 
kine appeared to be affected with “Blue Mould. Mr. Clifton and the writer 
therefore proceeded to Doodlakine immediately, and found (16th October) that 
the greater part of one acre of seed beds Hickory Prior,’’ White Stemmed 
Orinoco,” and Adcock”) was exceedingly seriously affected with ‘‘Downy 
Mildew” (Peronospora sp.). Searching over the granite outcrops of the district 
on the following morning, we were able to find large numbers of wild tobacco 
plants {Nicotiana suaveolem) ^ many of which showed the typical whitish patchee 
and fniiting bodies (conidiophores) of the Peronospora on the lower surfaces 
of the leaves. 

The time at our disposal wliile waiting for the train was only limited, as it 
scenif^d imperative to get down to Manjimup as soon as possible to investigate 
the situation there and prevent, if possible, an epidemic (epiphytotic) of the 
disease in the South-West. Wild tobacco plants as far away, however, as eight 
miles from the infected seed beds were examined and found to be carrying the 
conidiopliores of a Peronospora w'hich appears to be identical with that on cul- 
tivated tobacco. As all of the seed planted in the seed beds at Doodlakine was 
disinfected in absolute alcohol in the usual way and w'as from the same bulk 
as supplied to many other growers in the South-West, none of whom had any 
losses, so far as is known, from “Blue Mould,” it appears pretty clear that 
the infection on the seed beds at Doodlakine was picked up from the naturally- 
infected wild tobacco in the district. The seed beds were not fired or disinfected 
before planting, and some wild tobacco seedlings were actually found growing 
in the seed beds Avith the cultivated species. 



FIk. 2. — Adult tobacco leaf ghov^ing holes in places 
previously attacked by “downy mildew" (“blue mould") 
due to Ferovoapora sp. After N.S. Wales Dept, of 
Agriculture. 


Assisted by the very hot, dry weather at Manjimup, we were able to get 
the disease under control, although the infected seedlings had been planted out 
on four properties for about a fortnight before we were advised of the occur- 
rence of the disease in the Doodlakine seedlings. Incidentally, it may be men- 
tioned that seedlings being raised at the time on the infected properties at 
Manjimup were prevented from becoming diseased by having the growers, 
inter alia, spray the seedlings at frequent intervals with Bordeaux mixture and 
keep the waterings down to the irreducible minimum^ while at the same time giving 
the maximum possible exposure to sunlight and keeping the temperatures up a^ 
much aa possible at nights. 
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On the J6th December, Dr. L. J. H. Teakle, Plant Nutrition Officer, brought 
to my office in Perth a parcel of wild tobacco plants (Nicotimia suaveolens Var, 
mujor) which had been collected quite at random at Knunjagin in the wheat belt, 
20 railes or so North of Merredin and about 35 miles in a direct line North-East 
of Doodlakine, where the nearest cultivated tobacco had been growing. These 
plants had not been examined at all in the field for the presence of disease, yet 
the very first leaf examined in the laboratory was found to be carrying the coni- 
diophores of the Peronospora, There is little doubt tliat a thorough survey of 
the wild tobacco situation in the wheat belt would reveal the disease to be 
widespread in our drier wheat belt areas. 

Indeed, it is beginning to look very much as if the causal fungus of the 
^‘Blue MouhP’ disease of cultivated tobacco in Australia i& indigenous to the 
Commonwealth, as has been suspected in scientific circles for some time. This 
would explain why the disease has been such a menace to the Australian to- 
bacco-growing industry right from its inception, although appai-cntly of little, 
if any, consequence elseAvhere. 


PKECAIJTJONS TO BE TAKEN ]N EI TIKE TO PREVENT THE DE- 
VELOPMENT OF “DOWNY MILDEW** (“BLPE MOlld)^’) OK 

TOBACCO. 

The writer tiruily believes that ‘‘Downy Mildew'* (“Blue Mould ’0 of to- 
bacco can be prevented, or at least “controlled'* in Western Australia, pro- 
vided that the proper precautions, as indicated iielow, are taken. 

In this connection no single measure can be relied on for success. Control 
of such a serious post as the “Blue Mould" can only be achieved by the in- 
telligent combination of a series of interdependent practices. The.se may be 
stated as follows: — 

1. Under no circumstances should growers attempt to escape the ravages 
of “Downy Mildew’^ (“Blue Mould “) .simply by having tobacco seedlings 
raised in the wheat belt. To do so, from what has been said above, is obviously 
to court disaster, not to escape it, owing to the widespread distribution of wild 
tobacco in the wheat belt and the fact that, at least in certain areas, the wild 
tobacco is naturally infected with the disease. 

2. At the conclusion of the harvesting operations for the season, i.e., when 
all the seed or leaf has been gathered, every tobacco plant on the jiroperty 
should be destroyed, in order to prevent carrying the fungus over from year 
to year on over- wintering plants. The best method of destruction would be to 
pull up the remains of the plants by the roots and burn them, but, if the same 
field is not to be used again for several years for tobacco-growing, there would 
be no objection to ploughing the plants under, provided that a mouldboard plough 
which will completely bury the tissues is used and that any suckers which may 
happen to grow up are systematically destroyed as soon as noticeable above the 
ground. Tobacco growers should regard tobacco plants growing on tlieir pro- 
perties at any other times than when being deliberately grown for seed or leaf 
as their worst possible enemies, from the point of view of insect and disease 
dissemination. 

Ministerial approval tinder the Plant IHsennes Act, 1914-25, hm been obtained 
to enable the above operation to be rigoromdij enforced bp the end^ of June at the 
very latest. 



leo 


JOURNAL OF AGRICULTURE, W.A. 


[Mar., 19^ 


3. The seed beds should be placed in a new position each year, and should 
be as far as possible removed from curmg-bams or places in which tobacco is 
stored, or fields which have previously gi*own tobacco. 

4. The seed bods should be sterilised in one or other of the following 
ways : — 

(a) by the use of steam at 100 lbs. pressure for half an hour by means of 

the ‘^inverted pan’’ system; or 

(b) by the use of a stron.cr wood fire on the site of the seed bed for at 

least four hours. (The heat should be sufficient to cook a 4oz. 
potato buried three inches deep in the soil, or an egg buried five 
inches deep)*; or 

(c) by thoroughly loosening the soil of the seed bed with n spade, etc., and 

then watei'ing with formalin solution made u]> at the rate of one 
iiallon of eoininereial formalin to every fifty gallons of water, using 
half to one and a half gallons of the made-up solution to every 
sciuare foot of soil. Formalin-moistened bags, or the glass frames 
or linen covers after being watered with, or dipped in, the formalin 
solution, should be put on the beds for Iavo days following treat- 
ment to hold in the fumes, then removed and the beds stirred and 
allowed to air for at least 30 days before sowing the seed. When 
stirring the beds to let out the formalin fumes, after the first two 
days, or to make a suitable sui'faee on the bed to receive the seed 
at the completion of the treatment, use a rake or shovel, etc., pre- 
viously sterilised with steam, fire or formalin. 



Pig. 3. — Showing a iiuthod of sterilising soil by steam, using the “inverted pan” 
system. Note the flexible stearapipe entering the heavy-gauge galvanised iron pan at 
the front left corner. Note also the handle at the front for lifting the pan from one 
site to another. The rear handle Is hardly obvious in the photograph . — After Chupp, 
'^Manual of Vegcta'ble Garden Diseases/* 


5. All seed sown should be soaked before sowing in absolute alcohol for 
five minutes to destroy any infection jmssibly being carried by the seed. 

The Department has undertaken to treat all tobacco seed at a cost of one 
shilling per ounce or part thereof, and, under the Plant Diseases Act, 1914, the 
sale or distribution of tobacco seed within the State has been prohibited, unless, 


* N. A. E. Pollock, “Tobacco Seed Beds,” Queensland Agric. Journal/' Vol. 34, Part 4, pp. 408- 

412, October, 1930. 
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and until, the seed has first been disinfected under the supervision of an Inspector 
under the Act. Under the same Act steps have been taken to have the importor 
tion of tobacco seed from other States or Overseas prohibited except for Depart- 
mental purposes (see Government Gazette, 24th October, 1030). The penalty for 
disregarding any regulation under the Act is £25. 

Disinfection of the seed in absolute alcohol has recently been shown by 
Angell (Joiirn. C.S.I.R., Australia, Vol. 2, pp. 150-100, 1920) to be very effective, 
and this treatment must be considered henceforth a routine practice in tobacco 
culture. (Departmental experiments have shown that the germination of the 
seed is not detrimentally affected by as long an immersion as six and one half 
minutes in absolute alcohol, if tlie seed is s])read out thinly and dried on clean 
blotting iiaper, with frequent turning to hasten the evaporation of the alcohol, 
as quickly as possible following treatment.) 

(). Seeing that the *M)owny Mildew’’ or ^'Blue Mould’’ is greatly en- 
couraged by abundance of moist urct every precaution should be taken to keep 
the surface of the .seed bed as dr?/ as possible after the seeds ha\e germinated. 
Every effort should be made to reduce the surface waterings to an absolute 
minimum, or even to eliminate them altogether. This may be done by making 
the soil very tirm during the preparation of the seed bed so that water will 
readily flow to the roots by capillarity, or by watering, as in the ^‘Marks’’ 
system (Re]mrt from Select Committee on the Tobacco-growing Industry in 
Australia, Government Printer, Canberra, Ifl.'fl)-), i'rom a trough running along 
the back of the seed bed ■with perforated ])ipes at right angles carrying the 
w’ater several inches below the .surface of the soil. 

Overhead catering, if used, should only be carried out in the mornings, 
never at night, so that the moisture will soon be dried off the leaves by evapor- 
ation. The Downy Mildew*’’ fungus enters the leaves through moisture at 
night, or during dull, muggy weather; hence the importance of always keeping 
the above-ground parts of the plants as dry as possible. 

Seed beds should be so built as to lie broadside-on to the morning sun. 
As soon as the seeds have germinated they could be lightly covered wdth steril- 
ised wdiite sand, and a little of the sterilised sand could be sprinkled on the 
bed from time to time as the seedlings grew* older. The sand could be sterilised 
by the use of formalin as described under 4 (c) above, or by heating in shalloAv 
tins in an oven for several hours, and it could then be stored in sterilised kero- 
sene tins until required, 

7. The glass frames, or the linen or heshian co\'ers to the seed bed.->, should 
be removed every bnght, dry, sunny day so as to cause hardening-up of the 
seedlings ?ind prevent the steamv conditions so favourable to the Downy 
Mildew.” 

8. The plants should be well thinned out in the seed bed, so that each 
plant wdll receive plenty of sunlight and have a good circulation of air around 
it. Wide spacing of the seedlings avoids the moist, muegy conditions and the 
soft sappy growth so favourable to the disease. 

9. Tf possible, some source of heat should be provided for the seed beds 
at night, and during cold days, so as to prevent the temperatures dropping be- 
low 45 deg. F., as the development of the fruiting-bodies of the fungus (and 
consequently its rapid spread) seems to be greatly favoured by low tempera- 
tures following warm, muggy, conditions just previously. Some growers make 
use of a fire with a straight-through or return flue beneath the bed to keep up 
the temperatures, while others use a kerosene or petrol lamp outside one end 
of the bed lo heat a pipe running through the frames abo^ e the seedlings. This 
would seem to be the best type, as tending to lower the humidity of the air 
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nbove the bed quite considerably, but care must be taken to see that the ap- 
paratus canhot get too hot. Moreover, if this method is used, the covers to 
the seed beds must be erected considerably further above the surface of the 
,, beds than is common practice at the present time. 

In **The Farmers’ Handbook,’’ 5th Edition, published in 1929 by the New 
South Wales Department of Agriculture, it is stated, Experiments conducted 
by the Department during the last few years indicate that if the temperature 
of the seedlings is not allowed to fall below 45 deg. F., and the surrounding 
air is not allowed to become humid, ''Blue Mould” does not make its appear- 
ance. 

10. Seed beds should be made long and narrow, and not short and broad. 
About a yard wide should be ample. This type of construction greatly facili- 
tates the work of weeding, transplanting, etc., and there is not nearly so much 
chance of spreading infection mechanically during inspection of the seedlings. 

11. As a precautionary preventive measure the seedlings in the seed beds 
should he sprayed at five to seven-day intervals with a .'1-5-50 Bordeaux Mixture; 
a very fine mist being used so as to leave only a, thin film of spray on the leaves 
when the liquid has dried down. The spraying should commence as soon as the 
tiny plants reach the four-leaf stage. Commercial ready-made Bordeaux or 
Burgundy mixtures can be used instead of the home-made Bordeaux, at the 
rate of one quarter pound (V^ lb.) to every two and one half gallons of water 
(2b^ gallons). Any of these sprays can be eonveniently applied to tlie seed- 
lings in the seed bod with a knapsack sprayer. Spraying should not he done 
during the heat of the day or when the plants are drooj)ing. Early in the moiU' 
ing, after the dew has dried oH’ the plants, but before the sun has become too 
hot, or an hour or so before sun-down in fine, warm, (juick-drying weather would 
be satisfactory. 

Leaflet No.- .314 on the preparation of Bordea\ix Mixture can be obtained 
without charge upon application to the Department of Agriculture. A full 
account of the x)reparation of this excellent fungicide can also be found in the 
December, 19.30, issue of this Journal. Growers should follow the directions 
very closely, and should be particularly careful only to use the very best freshly 
burnt or quick lime. Air-slaked lime is useless for the preparation of Bor- 
deaux Mixture. A rough but useful test which should always be made after the 
Bordeaux Mixture has been prepared, and before spraying the plants with it, 
is to dip the clean blade of a penknife or a bright piece of iron, such as a shiny 
nail, into the mixture for several minutes. If the mixture does not contain 
enough lime, a reddish-brown de])osit of copper will form on the iron and more 
quick lime should be added, until, on further testing with a fresh knife blade 
or shiny nail, no stain is obtained. Tf this test is always caiTied out before 
spraying wdth the Bordeaux Mixture, there need be no fear of burning the 
plants with the spray. 

12. Seed beds should be planted as late as possible in the spring, as the 
lower the atmospheric humidity during the growth of the seedlings and fol- 
lowing transplanting the less is the danger of loss from “Downy Mildew.” 
Considerably more seedlings should be raised than are actually required for 

, planting out, and a succession of sowings in different seed beds at weekly or 
fortnightly intervals may be of considerable value in ensuring that some at 
1 least will come through to planting-out time unscathed. 

13. If possible, tobacco should not be grown more fretjuently than, say, 
ence in three years on the same paddocks, as the fungus, in the resting-spore 
(oolpore) stage, can apparently remain alive in the soil for a long period. 
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.14. In the event of ‘‘Downy Mildew” .breaking out in the field, the plants 
should be sprayed with Bordeaux Mixture 3-3-50 plus V 2 lb. calcium caseinate 
to every 50 gallons of spray, taking great care to see that the bottom sides of 
the leaves are thoroughly sprayed. (Preparation of Bordeaux Mixture is fully 
described in Leaflet No. 314, available, free of charge, on application.) Instead 
of spraying, the plants could be dusted with a recognised copper carbonate- 
sulphur or copper sulphate-lime dust, all hough spraying will be found more 
effective than dusting. 

15. Should any plants in the seed beds become affected with “Doavuv Mil- 
dew,” they, and the immediately-surrounding plants, should be destroyed before 
removing from the bed by watering with a little strong bluestonc solution made 
up at the rate of 1 lb. to 1 gallon of water. . After the plants are dead, or 
thoroughly wet with the bluestone on the bottom sides of the leaves, they should 
be removed and burned, or doef)ly buried. 

16. All precautions should be taken to keep down insect pests, as these are 
very liable to cany infection into the bed from neighbouring fanns or from plant 
to plant in the beds. Angell (Journ. C.R.F.R., Australia, Vol. 3, pp. 83-86, 1930) 
has recently shown that the “[)otato moth” or “tobacco leaf miner” (Phthorimaea 
operrnlella, Zell.) can readily carry infection, and the same undoubtedly applies 
to other insects such as the “lucerne flea” {Swgntlntrus riridis, Linn.) oi* the ‘'red 
legged earth mite” (Penthalens desiruvtor^ Jack.), etc. 

A space free of all vegetation should be left for several yards around the 
tobaccio beds, as this will act as a good break to the lucerne flea, mite, and other 
similar walking or hopping insects. 

17. Growers should refrain from visiting other growers’ seed beds, as one 
careless human might carry considerably greater numbers of fungus seeds (spores)^ 
and for much greater distances, than many insects. 

18. All “native tobacco” plants (Nicotiana suaveolcns) or other wild tobacco 
species on a tobacco plantation, or in a tobacco-growing district, .should be period- 
ically destroyed, as they may harbour the “blue mould” fungus. 

19. Care should he taken to avoid dropping cigarette-ends or fragments of 
cut leaf from commercial smoking mixtures, especially if aii'-cured, on the seed, 
beds or tobacco fleld^, as it is xio.ssihle that infection may occasionally be carried 
in that way. 

20. The .seedlings should be tran^plantcMl into tin* Held as soon as possible, 
as the “-Downy Mildew” (“Dlue ]\Iould'*) d’Vease is essentially a seed bed 
trouble, being favoured in tlie s€*ed bed by the unnatural crowding of the plants 
and the somewhat artilicial conditions under which they are grown Avhile in 
the seed bed stage. Little, if any, trouble will be caused by this disease in this 
State* in noiim^l year.s after iflantinsr out. 

A full description of the symptoms of “Downy Mildew” {‘•Blue Mould ’D 
of tohac^co, together with the life-history of the causal fungus (Peronospora sp.), 
may be found in Leaflet 329, available, free of charge, on application to the 
Department of Agriculture, or on pages 264-72 of this Journal for June, 1931. 


FINAL WORD. 

All the above may seem a lot of trouble to go to, but there is no doubt that 
the successful Australian tobacco-grower of the future will be he who never 
tires of going to what other people would call trouble, to ensure sucee.ssful re- 
sults. The rewards for successful tobacco culture in Australia are gi’eat, but 
nature certainly seems to be doing her best to ensure that the rewards shall not 
he too easily won. Biological laws are no less immutable, or less certain in 
their outcome, however, than physical ones, and he who correctly sets the stage 
in every detail must inevitably reap the reward. 




JOURNAL OF AGRICULTURE, W.A. 


[Mar., 1932; 


THE APPLE CURCULIO* 

ITS CONTROL BY A POISON BAIT. 

By H. G. Andrewabtiia, B.Se. (Agric.). 

During the past summer the depredations of the Apple Curculio {Otidrrhyn- 
chns crihricolUs) have been as serious as ever. This pest is rapidly spreading 
throughout the fruit growing districts. In those orchards in which it is well estab- 
lished (and their number is dangerously on the increase) the damage to the trees 
has been very severe. The fruit spurs and leaders liave been ring-barked, the buds 
have been eaten, and the foliage has been destroyed. For this reason it behoves 
those growers whose orchards are infested to take prompt and tliorough steps for 
its control. 

Fortunately, as the result of a special investigation by the Entomology Branch 
of this Department, we are now in a position to recommend a ^ery cheap twid 
ethcient measure for its control. This bait which has been evolved during the 
investigation into the bionomics of this pest is undoubtedly the most ellicient and 
cheapest method yet tried (for other control measures see this Journal, March, 
19v30). The bait consists of Sodium Fluoride (a poisonous white powder) mixed 
with reject apples which have previously been dried and minced. The formula is-*- 

Dried Apple (minced) — 91bs. 

Sodium Fluoride — libs. 

The bait is spread as a complete ring around the butt of the tree. It is essen- 
tial to place the bait as close to the butt as possible and to make a complete ring 
of it. The beetles have thus to crawl over the bait before they ascend the ti’ee, 
and, in so doing, they eat it and are thereby destroyed. 

The time of application of the bait is a very important factor in its success, 
and consequently it cannot be too strongly stressed. The reason for the need of 
exercising care in the time of ai)plying the bait lies in the ])eculiar feeding habits 
of the pest. It feeds during two periods which are separated by a long quiescent 
spell during which no damage is done. The first spell of feeding <coinmences at 
the beginning of December and lasts until the first week in January, during which 
time the trees may suffer very serious defoliation if the weevils are numerous. The 
quiescent spell lasts all January and for the first half of February. During this 
lime the old scars callouse and no fresh damage is to be observed. The second 
"burst” of feeding commences about the middle of Februai’y and lasts throughout 
March and April. All this time there is only a short period — the first two or three 
weeks of December — during which all the weevils are feeding every night. During 
the later feeding period the feeding is much more prolonged and irregular. 

Several conclusions as to the correct time to apply the bait can be drawn 
from the above brief description of the habits of the Curculio. In the first place, 
the most vulnerable time in its life is the first few weeks of December^. At/ this time 
the weevils have just emerged from their larval stage and are all feeding raven- 
ously. Consequently the best time to apply the bait is during the ‘ last^ week of 
November cmd not later than the first week of December, .In the second place, it 
is obvious that no good can come from bait that is applied late in December or 
during January, During this time the weevils are hiding below the surface — and 
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not feeding. Thirdly it follows that if the first baiting is not 100 per cent, effec- 
tive (and it is hardly likely to be), one can expect to see a renewal of the damage 
starting about the middle of Februaiy. If such damage is observed it will be 
necessary to make a second application of the bait. The time for the second treat- 
ment is the third week in February. 

As there are normally no apples available for drying in November, it will be 
necessary to store the bait in the prepared form. It could vei-y readily and easily 
be prepared froiri windfall or reject apples when these are plentiful during the 
months from Februaiy to April. These should be roughly cut up, dried, 
minced and mixed with the poison as directed above. The bait so prepared can 
be stored in tins or boxes and will keeji in perfect condition through the winter. 
It is estimated that from 10-15 lbs. of bait wdll .be required for each acre of orchard 
to be treated. It is necessary to dry (i lbs. of fresh ap]>le for every 1 lb. of the 
dried material required. Two apjdications of the bait will probably be necessary, 
fonseiiuently the orchardist will need to diy 120-180 lbs. of fresh apples for every 
acre he proposes to treat. This allows 60-90 lbs for each treatment. 

The cost of making and applying 10 lbs of bait is estimated as follows: — 
('ost of materials — 

Sodium Fluoride (1 Ib. ) .. .. ..2s. 5d. 

Dried Apple (9 lbs.) .. .. .. .. Nil. 

Cost of labour — 

Drying and mincing apple (1 man for 2 hours) 2s. 6d. 

Applying bait (1 man for 1 hour) .. .. Is. 3d. 

Total . . . . . . . . . . 6s. 2d. 


Assuming that 15 lbs. are requir(‘d for 100 trees, the (*ost on tlicst* tigiires will 
be about Id. per tree }ier dressing. This method is thus far cheaper tlian any other 
tried out to date and has the additional advantage of being a very efficient control 
of the pest. 


SUMMARY. 

The most effective control of the Apple Curcuiio is poison baiting. 

Jt is essential that the bait be applied at the right time. 

The best time is the last week in November and not later than the first week of 
December. 

It may be necessary to repeat the treatment in the third week of February. 
It is quite useless applying the bait daring the quiescent spell which lasts from 
the end of December to the middle of February. 

It will be necessary to pi-epare the bait in the autumn and store it through 
the winter. 
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lcx:al crop competitions, mu 

I. Thomas, Superintendent of Wheat Farms. 

In addition to the 50>aere Crop Competitions conducted hy the Royal and 
District Agricultural Societies, competitions were also condncled by unaffil- 
iated bodies or by agricultural societies who submitted their entries too late 
for acceptance bv the Royal Agricultural Society. 

The district agricultural societies of Dalwallinu, Kukerin, and Phillips 
River each conducted competitions judged according to the Royal Agricultural 
Society’s conditions. The competition conducted by the Karloning Progress 
Asstudation differed inasmuch that it was not a condition that the crop should 
necessarily be planted on fallowed land. 

In all there were 39 entries, the average yield for all competitors being 21.0 
bushels. The average yields for the competitors on falloAved and unfallovved 
land were as follows:--- 

Fallowed . . . . 23.5 bushels 

Unfallowed .. .. 13.5 

The judges’ reports and awards, together with a detiih*d summary of the 
cultural details will be found on the following pages. 


DALWALTdNU AGRICULTURAL SOCIETY. 

Judge -I. TnoAfAS, Sui»erintendent ot‘ Wheat Farms. 

This Society is located in Zone 2, but the entries were received to(> late 
for inclusion in the Zone Competition. 

Six crops were submitted for inspection, the awards being as follow:-- 

DALWALLINU DlSTKIUT AOKU'ULTURAL SOCIETY, 1931. 


Judjse — 1 Thomas, Superintendent of W’hcat Fann«. 






Freeilom 

Freedom 

Fret'dom 

Even- 1 





Yield. 

from 

Irom 

from 

ness of j 

Total 

Competitor 

Address. 

Vnrlet\ 


Weeds 

Disease. 

Admix- 

Urowth. 







ture. 


100 




;>o pts. 

10 pts. 

JO pts. 

15 pts. 

1.5 pts. 1 

l)ts. 

Sutcliffe, J. & (1. i 

Damlioring ... | 

Gluclub ... ] 

1 I 

8 

8 

13 

14 

81 

Locke, E. C. .. 

Dalwallinu ... 

Merrediii ... i 

i 31 

7 

7 

13 

1 ' 

71 

Bonner, R. J. ... 

Nugadong ... 

Gluyus Early 

! 

7 

« 

12 

14 

70 

Bradford Bros. 

Daihbofirig ... i 

1 (Uiiyas Early , 

29 i 

8 

0 1 

U 

' 13 1 

70 

Manuel, J. ... | 

1 E. IJuntlne ... 

1 Ford ... 1 

1 26 

8 

» 1 

12 

! 13 ' 

67 

Owen, G. H. ... 

Buntine ... 

Merrediii . . | 

20 

9 

9 

13 

1 i 

64 


The rainfalls, as recorded at the Dalwallinu centres, are set out below - 


! 



1 

Growing Period. 





Total 

i Jan. I Feb. 

Mur. 

Apl. I* " 

1 May.! June. 

July. 

Aug. 

Sep. 

Ort. 

Total. 

Nov. 

Dee. 

for 

year. 

1 

Dalwallinu ... | ... 

142 

1 ! 

86 j 285 ' 112 

251 

191 

170 

127 

1 1,130 

165 

25 

1,557 

B. Buntine 

47 

1 ' 

77 1 180 99 

136 

130 

104 

53 

711 

«l 

64 

961 

lOamboring (Balll- , ... 

' 1 

15 

5 

94 1 234 112 

1 1 

312 

195 

leo 

61 

1,074 


38 

1 1,226 



The eultiiral details of the eonipetii.g trops are summarised below: — 

(ULTIKAL DETAILS. 
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Graded. ' Dfecase. 

i 

Copper car- Yes Traces Ball 

bonate Smut, Flag 

Smut, and 

1 Takeall. 

i 

Flag Smut 
and patches 
Takeall. 

Yes ' Little Takeall. 

i 

i 

1 

Re- Slight trace 

cleaned , Flag Smut 

1 and Takeall. 

^ ! 

Yes 

/) 

" ' i 

r 

! 

' 

Seed 

treat- 

ment. 

Copper car- 
bonate 

|i 

■ 

Copper car- 
bonate 

Copper car- 
bonate 

1.8 

d 

Kate 

of 

Super. 

Is 

i 

r- 

” 

5 

= 

2 

W '/v 


•o 

•r 

Mid-May . 45-50 

8 


5 

■ft 

•c 

>■ 

.1 

! 

1 

•indocT 

4.1 

z 

a 

£ 

3rd week April 

End April and 
early May 

5- 

tJ 

s- 

X 

Ford 1 Mid-April 

Tandem disced in Mar ' Merredin End Ist week ! 
and harrowed immed- May 

lately after seeding , 

Planted with dEc 
dnll ! 

i 

Glucliib 

Merredin 

ss 

XTu 

Gluya.s 

Early 

-fe t: s’c 

l-ss-l 

i 2,3 *5 
•e . * A — 
s' en'..- “= £ 

S S gi2£ 

o,-*; rtO-S 

'/2 

Springtyne cultivated 
end Aug. and again 
Sept Harroued alter 
rain in Feb. Planted 
with combined cul- 
tivator drill 

'3 S.3 S 

f j 

Se-tir^S 
a-/; O t -3 T -n 
’jn 

Spnngtyiic cultivated 
Sept., and again after 
rain in Feb. Planted 
with combined c-ulti- 
vator drill 

Springtyne cultivated 
July and Aug. 

Planted with disc 
drill 

in 



t-ff: 

CO 

• 1 

.o 

Good Disc 

Mould- 

board 

Mould- 

boanl 

an 

.2 

.2 

a 

Conditioii 

of 

land. 

•c 

8 

o 

c 

3 

1 

d 

•o 

§ 

o 

o 



§ 

•3 

O 

o 

;5 



When 

ploughed 

June- 

July 

End 

June, 

early 

July 

June 

Timber. 

Salmon gum 
and gimlet 

Salmon gum, 
gimlet and 
little mor- 
rel 

Heavy sal- 
mon and 
gimlet 

Salmon gum, 
little mor- 
rel 

Gimlet, 

York gum. 
and jam 

Sinokebush 
and tus- 
sock 

Xo. of 
years , 
cropped. 

? Old land 

to 


? Old land 

ao 

■3 

1 

0) 

55 


d 


. - 

i 


W 



U 

a? 




1. 





. 


1 


if 

1 

1 


a 

6 

i 

m 

1 

§ 

fi 

1 

S 

O 
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BRUCE ROCK FALLOW AND CROP COMPETITION. 


Judge — G. L. Tiirossell, AgTicniitural AdviscM’. 

In addition to the competition included in the Zone Competitions, the 
Bruce Rock Agricultural Society conducted a local crop competition. It was 
stipulated that crops entered in this must be grown on fallow which had been 
judged earlier in the year (see Journal, June, 1931, p. 193), and the places 
allocated on the combined num})er of jx>hits from both sections of the com- 
petition. 

Six crops were inbj)ected, awards being made as follows: — 

niirCE ROCK AGRICULTURAL SOCIETY. 


.Tuduc— U. L Throsm*ll, Ajirirultiiral Adviser. 


Competitor 

1 >wtnot. 

Variety 

Yield 

50 1 
pts 

freedom 

from 

Weeih. 

10 pts 

Freedom 

from 

Disease. 

10 ptH. 

Freedom 

trom 

Admi\- 

tur<‘ 

15 Ids. 

Even- 
ness of 
Growth 

15 pts. 

Crop. 

100 

pts. 

Fal- 

low'. 

100 

pts. 

'I’otal. 

200 

pts. 

Alien Bros .. 

Central Kuin- 

Glue ub 

:u 

0 

9 

12 

U 

75 

89 

IGi 

Schilliiis, C. E. 

mluin 

BunguUuping 

GlU( lub 

29 

9 

9 

12 

13 

72 

91 

103 

and N. S. 








1 


Smith, C. & 

Yarding 

Gluelub 

29 

8 

8 

III 

13 

71 

92 

103 

Sons 






1 





Brown, S A, 

BunguUuping 

Gluelub 

28 

8 

8 

12 

13 

09 

93 

102 

Farrall, E (’. 

Yarding 

Gluelub 

29 

8 

8 

12 

13 

70 

87 

157 

A Sons 











Strange, I* A 

aniing 

ViillVh 

22 

9 

8 

13 

13 

05 

85 

150 


The folloAving table shows the rainfalls, as recorded at the centres con- 
cerned in the Bruce Rock competitions. 









Growing Period. 




1 

Total 


.Tan. 

IVb. 

Mjii 

Apl. 

Mav.* 

J line. 

J Illy. 

Aug. 

Sep. 

Oct 

Total. 

1 K(i\ 

j Dee. 

1 

lor 

year. 

Y^arding (Kosedale) 

... 


39 


i 200 ! 

1 

129 

i 234 

302 

117 

: 52 ! 

1,034 

13 

1 51 

, 1 

1,190 

Emu Hill . . j 



11 

! 114 

! 259 I 

148 

1 247 ' 

' 320 I 

1 

132 

30 1 

1.142 

1 

i 



Bruce Rock . | 

j 


9 

! 160 

1 

1 221 { 

134 

1 -16 , 

325 ; 

142 

44 j 

1,082 

! 16 

; 54 

1,321 


I ■ ' 1 



The cultural details of the competing crops are set out below: 
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All compotitoiN oraded iseetl wheat and treated it with copper carbonate 
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KrKERIN AORICULTUKAL SOCIETY. 

Judge — G. L. Throssell, Agricultural AdvLser. 

The seven competitors in the Kukerin Agricultural Society's Competition 
were not eligible to compete for the championship award for Zone 7 owing to 
the lateness of their enti-y. 

The awards were made ns follow: — 


K I K EU I N MJKlcn LTURAL 80(1 KTV. 
JiuIkp- a. L. riiumall, Aj?ricultiiral Adviser. 






Fre<‘doni 

Freedom 

Freedom 

Even- 





Yield. 

from 

from 

from 

ness of 


Competitor. 

Distrift 

Variety. 


Weeds. 

Disease. 

Admlv- 

Growth. 

Total 


50 pts 

10 pts. 

10 pts. 

ture. 

15 pin. 

15 pts. 

100 pts. 



KnKlish, J. C. ... 

Meriliip . . 

Free Oallipoli 

-» 

9 

M 

18 ! 

12 

71 

Williams, T. C.... 

8. Kukerin 

Free (iallipoli 

-7 

8 

8 

18 

14 

70 

Nenke, It. 

Kukerin 

j Ford . . 


V) 

8 

18 1 

18 

89 

Bahr, 0. 

S. Kukerin . . 

Beua 

24 

9 

7 1 

12 ! 

1 14 

6« 

Dit^hbuni, B. ... 

N. Kukerin .. 

Free Gallipoli i 

19 

8 

8 

1-^ 1 

18 i 

«0 

Adams A EiiKlisb 

Merilup 

Nabawa ... j 

19 

8 

7 

1- 

12 

58 

Hugg Bros. 

Kukerin 

Bald Early .. 

18 

7 

7 

12 

12 

' 56 


The rainfalls, as recorded at Kukerin during the year, are as follow: — 


— 

‘ , Growing I'oriod. 

Jail. 1 Fell. Mar. Vpl. ! 1 1 ^ 

i ' May. .Tune. ' .Tilly. Aug 1 Sep. 1 Oct. 

, ' ' 1 I 1 i 1 

[ 1 Nov 1 

Total ' 

1 __ 1 

Dec. 1 

..1 

Total 
for 
j year. 

Kukerin | 

. . 1 . 1 

20 46 101 241 197 j 202 

416 1 868 j 54 

1,478 ! 38 1 

1 

7S| 

1,756 





Hereunder are tabulated tlie cultural details of the competing crops: 



All seed Mheat graded ami treated with copper carbonate. 
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KARLONING PROGRESS ASSOCIATION. 

Judge — N. Davenport^ Agricultural Adviser. 

The 50-acre wheat crop competition, conducted by the Karloning Progress 
Association, was judged according to the conditions governing the Royal Agri- 
cultural Society’s cornpetiticms, excepting that crops grown on unfallowed land 
were permitted to compete. 

The awards for the eleven crojps inspected are as follow: — 


KARLONING PRIMARY PRODUCERS’ ASSOCIATION. 
.Iiulffe— N. Davenport, ARricultural Adviser. 




Freedom 

Freedom 

l<'reedotn 

Evenness 




Irom 

from 

from 

of 


Competitor. 

Yield. 

WeedH 

Disease 

Admixture. 

Growth. 

'J’otal. 


50 pta. 

10 pts. 

10 pts. 

15 pts 

15 pts. 

100 pts’. 

Johnston, H 

19 

9 

9 

14 

12 

«3 

O'Neil, H 

If) 

9- 

9 

13 

13 

59 

Driver, H 

15 

9 

8 

14 

12 

58 

Tallis, W 

15 

9 

7 

14 

13 

58 

Hewitt, E. E 


8 

9 

13 

12 

57 

Steeby, H 

14 

8 

8 

14 

12 

56 

Broomhall, V. ... 

14 

9 

7 

1.3 

12 

55 

Hewitt, R. Ct 

14 

7 

9 

13 

12 

55 

Mcliines, P 


S 

9 

13 

12 

55 

Bell, G 

14 

8 

1 7 

13 

12 1 

54 

Borlacc, J 

10 

9 

9 

14 

11 

53 


The rainfalls, as recorded at Karloning during the year, are as here- 
under : — 


— 

1 

Jan 

Feb. 

Growing Period. 

Mar ' Apl. " ■ i ~ I ' 

! ' May.! June. July. I Aug. Sep. 1 

I ' 1 III 

' Nov. Deo. 

Oct. Total. ' 1 

Total 

for 

year. 

Karloning ... | ... 

12 j 57 1 850 113 1 211 | 

115 

123 

42 954 1 72 i 4 | 1,099 

' 1 1 
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Particular^ from H. 0’>'eil and .J, Borlacc not t , hand. All competitors graded and treated seed wheat with copper carbonate 
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PHILLIPS RIVER AGRICULTURAL SOCIETV. 

Judge — G. L. Throssell, Agricultural Adviser. 

Xiiic competitors submitted crops tor inspection in the crop competition 
conducted by the Phillips River Agricultural Society, Ravensthorpe, the awards 
being made as follow: — 

rniLLies rivku aoutoultukal society haven sth oh pe. 


Judgo — ({. L. Throssell, Affrirultura) Adviser. 



1 DiKtriet. 

Variety. 

Yield. 

50 pts. 

1 Freedom 

1 fnmi 

1 Weeds. 

10 pts 

Freedom 

Irora 

Disease. 

10 pts. 

Freedom 

from 

Admix- 

ture. 

15 pts. 

Even- 
ness of 
Orowdb. 

15 jds. 

Total. 

100 pts 

Mctlulltuh .1 

Hiiveiisthorpo 

1 Nabawa 

26 

9 

9 

13 

13 

72 

JiOve, NS 

Itaveiiflthorpe 

j Ford 

24 

9 


: 13 

14 

68 

Smith, W H 

' Kuliha 

j Nabawa 

24 

9 

8 ! 

' 13 

13 

67 

Cuniphell. J 

i Mt. Short ... 

! OluyttH Early 

22 

9 

8 I 

14 

14 

67 

Metz, 1<: 

Uavensthorpe 

j Merrediu . ' 

22 

0 

9 

13 j 

14 

67 

Chambers Pros. 

Uaven.sthorpe 

Chiyas Early 

21 

S 

8 

13 I 

14 

65 

Jlarrett Hro^^ 

' Mt Short ... 

j Nabawa 

19 

! 9 

9 

13 i 

14 

03 

llebbiiifft^m Jiros 

■ Mt Short 

1 Nabawa . ' 

17 

1 

9 

13 i 

14 

62 

llnmhly, h 

1 Rjn ensthorpe 

, Nabawa . [ 

18 

9 

^ 1 

13 i 

13 

61 


Tin* followiiig rainfalls were recorded during the year at the centres 
nearest to the competing crops: — 


-- 

Jan 

Feb. 

' 

Apl ; 

\pl. 

1 

.Mav.j 

June 

tirow'im; P(‘ilod 

July. .\n«. Sep 

()<t 

Total. 

1 Nov 

: 

Dee. 

- 

Total 

for 

vear. 

JlaNenhitliorpe . . 

8 

26 

35 

130 

198 1 

1 

157 

103 1 

441 i 18 i 

45 

1,187 

105 

29 

1,321 

Mt Sboit 

4 

13 

25 

127 

1 

221 1 

134 , 

124 1 

372 175 

38 i 

1.061 

i t 

30 

1,340 

Hopetoiiii 

22 

17 1 

56 

165 


258 . 

202 j 

385 i 303 

162 

1,552 

102 ' 

37 

1,051 


ERRATUM. 

EXPERIMENT ON GREEN MANURING. 

L'n fortunately some of the ligures were misplaced in the statement in the 
experiment in the last issue of the ‘Mournal of Agriculture.^^ The corrected 
figures are as follow: — 


Plots, 

Weight of 
plot in 
tons. 

Weight 
}>er acre. 

Mean of 
control. 

Gain or Loss. 

Field Peas control ... ' 

1 -825 

tons. owts. 
12 9-98 

tons. owls. 

— 8-4CW1 

Peas and Tick Beans 

•8091 

12 5*18 ! 

... 

-- 13*2 

Tick Beans ... 

•7880 

11 1918 

12 18-38 

~~ 19-2 „ 

Vetches ... .... 

1 -7616 

11 10-78 i 


— 1 ton 7*6 „ 

JPield Peas control 

i -88^)4 

13 6-78 

1 

4 8-4 „ 
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THE COST OF FEEDING PURE-BRED COWS UNDER THE AUS- 
TRALIAN OFFIQAL HERD RECORDING SCHEME, WEST- 
ERN AUSTRALIA, J930-3L 


G. K. Baron -Hay and L. C. Snook, 

Over a period of years an endeavour has been made by the West Aus- 
tralian Department of A^n’ieiilture to estimate the cost of the rations fed to 
the cows in the various pure-bred herds under official test. The Herd Testinfj 
Officer, on his monthly visit to each herd, ascertains as accurately as possible 
the food fed to cows under test, the character of pasture being' grazed and 
fodder crops fed. PVom these reports the value of tlie food fed to the stock 
for the lactation period may be gauged. 

The various foodstuffs were valued as under: — 



£ 

s. 

d. 


Chaff - Outon oi Wheaton ... 

.. :i 

17 

f> 

jKM* ton. 

Clover Hay 

2 

15 

0 

Silage 

.. 0 

7 

0 


Wheat 

0 

2 

9 

])er bus. 

Oats (Crushed) 

.. 0 

1 

9 

Bran ... 

.. 6 

0 

0 

]>c*r ton. 

Pollard 

6 

0 

0 


Linseed Meal 

.. 13 

10 

0 


Lucerne Hay 

.. (i 

0 

0 


Cireeii J^ucerne 

1 

10 

0 



.. 0 
0 

6 

2 

0 

6 

head 
jxu* week. 

Pasture 

0 

1 

6 

jjer head 
per w'eek. 

Oilcake 

u 

12 

0 

per cAvt. 


The results obtained lor tin* tN\elve months beginning July, illu’-trate 

in no uncertain fashion tlic lemaikable fall in the co«t of feeding cou^ under 
test, due in most instance^* in better methods of rnnnagment enabling the bulk 
of the fodder to be produced on the farm. 


Table 1. 



Average Cost of | 

Cost of Feed to | 

Cost of Feed to 

Year. 

Feed jier Cow for 

produce 1 gallon i 

produce 1 lb. 


nine months. 

Milk. 1 

1 

Fat . 


£ s. d. 

d. 

d. 

Average- -1924-30 

14 3 8 

5-54 

11-42 

1929-30 

14 10 3 

5- 10 

12-74 

1930-31 

9 14 7 

3 -6:1 

7-74 


This fall in the cost of feeding a cow under test has more than compeii'^ated 
for the drop in prites received for dairy produce, and demonstrates one iai>id 
method by which dairy farmers can meet and, in many instances, aie meeting 
the present fall in value of butter fat. 
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Table 2 . 

Comparison of Fall in Value of Butler Fat with Cost of Feeding, 


Year. 


Average Monthly 
Price of Butter 
Fat pt^r lb. 


Per cent, fall in 
Price. 


Average Cost of 
Ft>ed to produce 
1 lb. of Butter 
Fat. 


Per cent, decrease 
in Cost of 
Feeding. 



S. 

d. 

% 

d. 

1924-30 

1 

7-1 

11-42 

1931 

1 

3 

20-9 

7-74 


This fortunate circumstance is in a large measure due to the increased use 
of home-grown materials. It is no coincidence that all the herds which stand 
out as cheap producers of milk and butter-fat use meadow hay (or its equiva- 
lent) and silage, with crushed oats (generally home grown) as the grain sup- 
plement. 

Table 3. 


T/ie Value of Home-Oroum, Fodders. 



1 “A.” 

With Silage. 

6 Herds. 

“ B.” 

No Silage. 

10 Herds. 

Per rent, in 
favour of Herds 
having Silage. 

Per lib. Butter Fat 

d. 

6-04 

d. 

IMS 

% 

52 

Per 1 gallon Milk 

i 

3-(K.) 

4 .SO 

45-3 


The farmer who maintains good pastures by ade(|uate fertilisation and 
Avise management, A\’ho conserAes ample meadoAV hay and has silage as the suc- 
culent base for his summer ration, and who groAAs his own concentrates in the 
form of oats and peas, has no need to purchase foodstulTs for his stock. This 
is well illusti’ated by the three herds Avhich had the lowest feed costs per cow 
in the year under revieAv. 

Herd oAvned by Messrs. Giblett and Johnston, produced both milk 

and fat at a very low cost, but as they had a very small herd (average 4% 
cows for y(‘ar) which was not fed to give high production, the significance of 
their results must be someAvhat discounted. Practically no foodstuffs were pur- 
chased for this herd, entire dependence being placed on the natural pastures, 
hay and silage, the latter being of only medium quality. The yields fell ofl‘ 
gTeatly during the summer, and it is certain that more expensive feeding dur- 
ing this period, in order to enable the cows to produce to their capacity, would 
have been jirofitable. The returns show what can be done in the absence of 
any concentrates whatsoever. The yields of these cows also would have been 
higher had the silage available been of good quality. 

Herd OAvned by Mr. P. Rose, is the largest herd under test, and the 

low cost of feeding combined with the high average return of butter-fat (J22.7 
lbs.) testifies to sound and economical feeding practice. Very little foodstuff is 
purchased. Mr. Rose has extensive pastures of clovers and mixed grasses, but 
has no summer land. Hence reliance is placed on ample meadow hay and the 
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use of stack silage. Crushed oats are used as the grain supplement, while chaffed 
maize is used in the early summer. Most of the cows are timed to calve in order 
that they may end their lactation period about January, so as to be resting 
during that i)ortion of* the year most inimical to cheap milk ])roduction. Oats 
and peas are grown extensively as forage and giain crops. (See Tables (> and 
7.) 

Herd ^‘J,’^ at the Denmark Stud Pami, is also a large herd with a good 
average production (290 lbs.) of but ter- fat. The need for purchased foods is 
here again avoided by good pasture management, and the use oT meadow hay, 
silage, and crushed oats. As one would expect, cori.siderable amounts ol* chaffed 
greenstuff were fed to the stock during the year. 

These three herds indicate the aim in dairy ])ra(*tice — inde|)endence of pur- 
chased foods. 

Another circumstance well worthy of note is the gi’eat difference in profit 
resulting to the farmer, according as to whether he sells whole-milk or butter- 
fat. (See Table 9.) The vendor of whole-milk receives approximately double 
the ]irofit than does the less fortunate farmer selling the equivalent as butter- 
fat. For exanqde, if the ])rodiice of the lo cows in thi* Denmark (luei-nsey herd 
(essentially butter-fat producers) was sold as whole-milk instead of as butter- 
fat, the resultant extra ])rofit would amount to over Cl JO in a vear. With Mr. 
W. (J. Burg(*s^ lierd (d‘ 1(5 Australian Jllawarra Shorthorns, the difference is 
apfiroximately ,CJ0() in fa\our of selling whole-milk. These ligurcs are liased 
on the values— whole-milk at Is. Id. jier gallon and butter-fat at Is 4d. per 
lb., with allowance* for .skim milk being worth lei. ]>er gallon. The figures indi- 
cate why sup])liers of w'hole‘-milk situated near the metroyiolitan area can main- 
tain herels despite the high cost eif feeding with purchase'el fexlders. 

As in ])revious years, the varioiLs breeds have been compared as regards 
eM)st e)f feeeling and average yields. (See Table 4.) \ ery little significance can 

be attached to these figures, how’ever, as an argument supporting any om* bre(‘d. 
Om* (*\])ects the Shorthorn breed to excel as whole-milk ])rodu('ers and to con- 
sume more fodder iier head than cither of the other two breeds recorded, but 
this is in ])art compensated for by the larger calf. The relative position*^ o( the 
Jersey and (luernsey change from year to year, first one breed and then the 
other appearing to be the chea])er producers of butter-fat. 

Table 4. 

Breed. 


Jersey (7 herds) 

Onornsey (4 herds) 

Australian Tllawarra Shorthorn (5 
herds) 

Following is a series of tables showing: 

f). Herds in Order of Merit as Producers of Butter-fat. 

6. Herds in Order of Merit as Producers oC IVIilk. 

7. Herds in Order of Merit showing Cost of Producing Ub. of Butter* 

fat. 


Average Yield of 
Butter Fat. 

lb. 

:i21-8 

312*4 

275*8 


Averag<' Yield of 
Milk. 

gals. 

617* 1 

608 1 

689-3 


Average Cost of 
F(*ed. 

C R. d. 

9 8 2 

8 19 11 

10 8 4 



HEEDS I\ ORDER r»F MERIT AS PRODITERS OF BI TTER FAT. 


m JQURf?AL OF^ AGRlCtJLTUl^, W, A. [Ma r>, i m! 

8. Herds irj Order of Merit showing Cost of Producing 1 gallon of Milk. 
J). Average for Eight- Year Period. 

10. Average for Year 1930-31. 
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I'ABLK « 

HERDS TN ORDER OF MERIT AS PRODIJCEKS OF MILK 


Herd. 

Avorafie 
Yield of Milk 
per C’ow for 

9 months. 

Value 
Milk 
Is. Id 

E ... 

«als. 
882 8 

£ s 
47 16 

C 

860-8 

40 12 

[ 

A 

767-,''. 

1 41 11 

H 

1 7.37-6 

1 30 19 

N 

1 702-0 


38 1 

F 

1 1 

067 7 

36 3 

O . . 1 

01.') 4 1 

33 6 

<J 

] 500 0 

1 32 10 

11 

1 503 1 

i 32 2 

M 

1 588 4 

1 .. 17 

1) 

1 586 2 

! 31 15 

!• 

550 0 

30 0 

.r 

j 550 1 

1 .30 2 

K . . 

1 547 0 

1 20 13 

I 

1 511-8 

1 20 0 

L 

1 470 3 

I 25 0 

Avoru«o . 

1 643 3 

1 34 10 


of 

at 

gal. 

d. 

4 

0 

Coat of Feed 
per Cow for 

9 months. 

£ h. d. 

11 16 1 



9 .1 1 

Prottt on 
Sale as 
Whole Milk. 

£ s d. 

36 0 3 

37 9 5 

(Jost oi Feed 
to produce 1 
^al of Milk. 

pence 

3 20 

2 55 

9 

11 

10 

.. 

30 

1 

9 


3 

59 

2 

12 

15 

0 

27 

4 

2 


4 

14 

2 

11 

8 

0 

26 

13 

o 


3 

89 

4 

6 

-- 

10 

29 

15 

'> 


2 

30 

8 

10 

1 

- 

23 


6 


3 

92 

0 

K. 

19 

0 

ii 

11 

0 


4 

38 

0 

10 

7 

5 

21 

15 

1 


4 

20 

.5 


19 

10 

27 

17 

r, 


1 

63 

0 

0 

0 

0 

22 

0 

0 


3 

87 

'1 i 

1 

10 

11 

7 

19 

4 

8 


4 

54 

5 

i ' 

'7‘ 

4 

22 

15 

1 


3 

18 

0 

1 10 

19 

7 i 

1 18 

13 

n 1 


4 

93 1 

11 

1 

.3 

0 

! 1" 


11 


5 

83 j 

3 

i 11 

8 

T"! 

i 14 

1 

1 


.5 

71 ! 

11 

! "o 

14 

7 1 

25 

2 

4 1 


3 

63 1 


lirootl 


Aiistrallsin 

Tllawami 

Shorthorn. 

Australian 

lllawarru 

Shortiiorn. 

.Torso V 

(iuornsoy. 

Australian 
I Haw an a 
Sijortln^ni 

.roraoj 

Australian 

lllawarra 

Shortiiorn. 

.1 01 so> 

(Juornsoy. 

(5uoruso> 

,1 orsov 

AiKsfrahan 

lllawarra 

Shorthorn. 

(Tuornsoy 

.1 orao> . 

.lorM‘.\ 

.1 orse> 
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Table 7. 

HKBDS IX 0JIJD1^:K OF MEKIT SHOWJXG COST OF FEED PEB, POUXD OF BUTTEll FAT 

PRODUCED. 


Hord. 

('ost of Feed per 
lib. ot Fat. 

Under Average. 

Over Average. 

Breed. 

M 

pence. 

3 69 

pence. 

4*05 

ponce. 

Oueriipey. 

F 

4 rr) 

2*99 


J ersey . 

C 

6 00 

1*44 


Australian Illa- 
warra Sliorthorn. 

J 

6 10 

1*34 


Ouernsoy. 

D 

6-38 

1*06 


Jersey. 


6-77 

0*67 


Jersey. 

H 

7-70 

0*04 


Guernsey. 

B 

7 98 


0*24 

Guernsey. 

“ 

806 


0*32 

Australian Ilia- 
warra Shorthorn. 

0 

8-28 


0 54 

Jersey. 

K 

9*74 


2 00 

Jersey. 

0 

10 17 


2*43 

Australian Illa- 
warra Shorthorn. 

. 

10*32 


00 

Jersey. 

T 

10*46 


2*72 

Jersey. 

N 

10*53 


2-79 

Australian Illa- 
warra Shortliorn. 

P 

11*04 

... 

3*30 

Australian Illa- 
warrn Shorthorn. 

Averajjo 

7*74 


... 
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Table 8. 

HKRD8 IS ORDER OF MERIT SHOWING COST OF FEED TO PRODUCE ONE (ULLON OF xMILK 


Herd. 

Jireed. 

Cost of Food to 
produce 1 Ral. Milk. 

Below Averaf?e 
Cost. 

Over Averase 
Cost. 


Guernsey 

pence. 

ppiiee. 

])ence. 

M 

1 63 

2-00 

F 

J ersev 

2*30 

1-.33 




Australian Illa- 

warra Siiorthorn 

2 G.') 

1 08 


J 

(fiiprnwpv 

3- 18 

o-4r> 


E 

Australian Illa- 
wnrra Shorthorn 

3 20 

0 43 


A 

.Terspv 

3i>9 

0 04 


D 

•Tprspv 

.3 87 


0-21 ~ 

N 

.\nstr.ilian Ilia* 

1 wan a Short horn 

3 89 


0 26 

1) 

Australian Ilia- 

1 uarra Shorthorn 

3 92 


0 29 

H 

[ Guprnspv | 

4 34 1 


0 51 

H . . . ... 1 

1 (lUomspv . j 

4 20 1 


0 :»7 

<1 .... 

j .|prs<‘\ 



0 75 

V 

Australian Illa- 
! warm Shorthorn 

1 ^ 1 


0 90 

1C 

1 .Tprspv 

1 4 93 


1 • 30 

L 

1 .lorspy . 1 

1 71 


2 08 

1 

1 Jerspv 

r, 83 

_ 

2 20 

Avi'rnj^H .. . 

r" ’ • ‘ 1 

3 63 j 





Fabll 9— herd averages FDR EIGHT YEARS, 1924-1931 
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During the year 1930-;U the average eow under ttist produced in nine 
months : — 


T\bl(: !0. 

1. 643 gallons of Milk. 

2. 301-6 IbB. of Butter Fat. 

Value of Butter Fat at Is. 4d. ])cr Ih. ... 
Value of Skim Milk at Id. per gallon ... 

Total Return liy Sale of Butter Fat 
Cost of Feed for l^eriod 


Value of Whole Milk at Is. Id. per gallon 
Coat of Feed 

IVofit bv Sab* of W hole Mdk 


£ 

s. 

<1. 

29 

2 

2 

2 

S 

3 

22 

10 


0 

14 

7 

£12 

15 

10 

.34 

16 

11 

9 

14 

7 

£25 

2 

1 


Coat of Feed to produre I gallon of Milk ... ,3 fi3d. 

Cost of Feed to jiroduce 1 lb. of Butter Fat .. 7 7td 


OAT VARIETY TRIALS, DENMARK, J93J. 

(j. (lAi NTi.K'rr, Agricultural Adviser, Dairy Bram-li. 

The Oat Variety Trials comluctcKl in the Diuiniark ilistrict were continued 
during 1931. 

Tins experiment was conducted on the property (d' Crellin, wdtb the tollow'- 
ing results: — 

aSoU: Rod karri loam. During 1939 potatoes were grown. 

(hiltivation: Ploughed first w’eek in dune. The seed and fertiliser were broad- 
cast and harrow^ed in on 12th June. 

Hate of Seeding: 2 bushels per acre. 

Fertiliser: Superphostihate, 120 lb. jier acre. 

RainfaU during growing }>eriod: 32 inches. 

The yields obtaineil were as folloAv: - 


(IHIEN MATERIAL. 


Variety. 


Yield- (Average of 3 iilots.) 

1 

IVrci-ritage 

Yields 

Algerian 

Cijyra ... 

Miilga 

hurt’s Early 

l^achlan 

... 

i tons. cwls. 

... i 5 0 

5 0 

... 1 40 

2 15 

... i 2 14 

qrs. Ibei. 

3 18 

3 9 

1 21 

3 7 

0 1 

100 

99-9 

87-4 

1 55-5 

53-5 
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Very little difference could be seen between the plots until several months- 
after g’ermination. At the time of cutting, the ^^Algerian^^ and **Guyra^’ were not 
so mature as the other varieties and yet they returned far greater bulk. 

As has invariably jjroved the ease in these experiments, Algerian’^ has proved 
itself to be one of the best varieties. The failure of ‘^Lachlan^^ is somewhat surpris- 
ing. In bust yearns trials at the Denmark State Fann, “Lachlan” returned the heav- 
iest yield of hay per acre. Too great an importance should not be attached to 
results from any one year. Experiments must be conducted over a period of three 
to five years before definite coiu-hisions may be accurately drawn. In this connec- 
tion it is of interest to study the tabulated results of all the variety trials conducted 
in the Denmark area by the Department of Agriculture. 


Algerian. 

Variety. 

Place conducted. 

Year. 

Lachlan. 

Guyra. 

Mulga. 

Burt’s 

Early. 

tons. cwt. 

tons cwt. 

tons cwt. 

tons cwt. 

tons ow’t. 




4 6 

3 12 


2 18 

Group 41 

1929 


5 8 

3 12 


4 8 

Group 41 

1929 


3 10 

3 1 


3 1 

Group 106 

1929 

2 15 

2 7 

2 12 

2 8 

2 6 

Group 41 

1930 

9 8 

10 14 

9 2 



Denmark S.F. ... 

1930 

5 1 

2 14 

5 1 

4 6 

2 10 

Scotsdale ... 

1931 

Av. 5 15 

4 17 

4 10 

3 7 

3 2 




The following is a summary of Oat Variety Trials carried out in the Den- 
mark district : — 


OAT VAKIETIES- DENMARK DISTRICT. 


Purpose for which grown. 


Time of Sowing. 


Variotios 

recommended. 


Early Autumn Fodder ... 
Spring Green Fodder 
Main Crop for Hay 


February-March 

July-September 

May-Juno 


Burt’s Early 

Mulga 

Lachlan 

Guyra 

Algerian 

Guyra 

Lachlan 


Cultivation, etc. 

For early feed, the land should be well worked to a fine tilth and a firm seed 
bed. For other purposes it is not necessary to work the land to a fine tilth. 

Seed should be sown at not less than 2 bushels per acre, and superphosphate 
applied at the rate of 1% to 2 cwts. per acre. 

Experiments also have shown that “BurCs Early” is preferable to barley for 
early i^utumn feed. 
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FRUIT EXPORT FOR J932. 

Geo. W. Wickh\.s, Suj>eriiiteiideiit of TlorticuJturo. 

Jhe export season for In's!! ami dried fruits will l)e in full swiim when th^ 
Journal containing these notes is published, but particulars of boats ami (luan- 
titles as sliovvn hereurider will lie of interest to readers. Tiitil ]nto in February 
j?rave doubts were felt re.^ardin- shipping: as there seemed a bi- possibility tlnat 
tlie space ottering would be insiillicient to lift the quantity of fr(*sli fruit ^Available 
for export, but owinfr to the united eflbrts of various bodies -particularly the Fruit 
Shippers Committee ditliciilties were overcome and a verv i*ond ]»ro;;rarnme was 
arran^red. Space has been ordered for a total of ()61,240‘ eases, aiufto lift this 
quantity nine boats are eallinic at Albany and 2^ at Fremanlle, and the shipping 
season will extend from loth February to 23rd May. 

Details referred to are as follow: — 


Bate of Sailing?. 
1932. 

Feb. J3th 
28th 
Mch. 7th 
9th 

loth 
nth 

14th 

14/1 9th ... 
17th 


18th 
21st 
24 th 
28th 
30th 
1st 
4th 

r)th or 6th 


April 


Vessel. 

“Jervis Bay” ... 
“Surrey” 

“ Orontes ” 

“ Bitterfeld ” ... 

“ Barra hool ” ... 

“ I*ort Nicholson ' 

“ Mooltan ” 

“ Turukina ” 

“ Port Sydney ” 

“ harp’s Bay ” ... 
“ Strathnaver ” 
“Nestor” 

“ Orsova ” 

“ Port Hardy ” 

“ Oerainic ” 
“Muloja” 

“ Tainenck ” 


May 


Quantity. 


6,000 

14,fKX) 

2.300 

20,000 

30,750 

135,200 

5,100 

41,900 

46,400 

23.000 
720 

5,250 

1,000 

49.000 
ll.OfK) 

5.000 

7.000 


8th 

“ Moret(m Bay ” 

23,000 

11th 

“ Orford ’’ 

2,0(K) 

13th 

“ t^ornentOM ” ... 

50,000 

14th 

“ Balraiiald ” ... 

10.000 

18th 

“Strathaird” ... 

720 

20th 

“ Strasafurt ” 

25,000 

22nd 

“ Es))eran(‘e Bay ” 

23,000 

25th 

“ Oram a ” 

2,300 

27th 

“ Oanoiioaa ” 

50,000 

2nd 

“ Comorin ” 

2,500 

9th 

“Ormonde” 

1,000 

10th 

“ ITlysse.s ” 

5,250 

12th 

“Bendigo” 

18,350 

20th 

“ Hobson’s Bay ” 

23,000 

23rd 

“ Baradine ” 

21,500 


Total 


661,240 


Port . 

Fremantle. 


Albany. 
Fremantle. 
/Albany 70,900 
\ Fremantle 64,300 
Fremantle. 

/Fremantle 11,200' 
\ Albany 35,200. 
Prem antic. 


Alliany. 

Fremantle. 

Albany. 

Fremantle. 

Albany. 

Fremantle. 

Albany 
Fremantle , 

Albany. 

Frenmntlc. 


Albany. 

Fremantle. 


At time of writing, 1st March, only two small lines of those mentioned above 
have ipone forward, but 1 am pleased to note that both apiilos and pears have, in 
the main, been of good quality and well parked, and T am taking this as a favour- 
able augury for a successful season. 

So many unfavourable comments have been made recently eonciTiiing the 
^‘ondition of Australian fruit u})oii arrival in England that it behoves all growers to 
select carefully, reject rigorously, grade evenly, both in size and colour, and pack 
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iiorrecUy, so that the good name which Western Australian fruit has won on the 
overseas markets may be retained. 

Amendments to the regulations governing the exj)ort of fresh fruit have 
recently come into force, and as printed copies of these are not yet available 1 
quote liereuiuler extracts that concern rather materially shippers in this State. 
The first deals with the collection of three-eighths of a penny on ev<'ry case oiTered 
for shipment, and reads as follows: — 

104. (1) There shall be paid to the Collector of Public Moneys of the Pepartmont of 
Markets in the States of Victoria, New South Wales, and Queensland, and the Collector of 
Customs in the States of South Australia, Western Australia, and Tasmania, an inspection 
fee of three-eighths of one jienny in respect of each case of apples and pears intended for export. 

(2) Any such apples or pt^ars shall not lie permitted to be lemoved for homo consumption 
from any appointed place, nor shall an export permit be issued therefor, until the fees in respect 
of the apples or jiears have been paid. 

(3) For the purposes of this regulation two half cases (»r three trays shall lx> regarded 
as the equivalent of one ease. 

Although this is descrilicd as an inspection fee it really being collected by 
till' Uominonwealth Government at the re<pipst of growers and shippers, and is to 
b(‘ used mainly in advertising Australian fruit in the overseas markets. 

The second item quoted refers to the cases which may be u.-^cd for expoiting 
fruit. The original regulations specified only the cases uhicli could be used for 
apples, pears, and oranges, but the amended regulations prescribe cases for 
a]) pies, pears, citrus fruits, grapes and stone fruit'^. Shippers will note that the 
three-cjuarter bushel flat is now a grape case only, and cannot be used for pears or 
stone fruits as in the past. Also that the dump case can no longer be used Avhen 
shipping fruit to England, ( Canada and the Far East — Singapore, Java, etc. The 
ca.se prescribed for this purpose being the package having dimensions 24in. X 
lU/oin. X llboin. in use in other parts of the world. Particulars are as under: — 

Regulation 47 of the Commerce (General Exiiorts) Regulutions is repealed and the fol- 
lowing regulation inserted in its stead 

PACKING GF FRESH FRUITS. 

47. Fresh fruit intended for export shall he packed in accordanre with the following 
provj.sions : — 

(a) Subject to paragraph (d) of this regulation, the fruit shall bo packed only in cases 
or trays of the following dimensions specified for the various kinds of fruit : — 


llcst-riptions of Ca.se or Tray, 


I 


‘ Inside measurements in 
inches (clear of 
divisions). 


I Kinds of fruits for which case 
i or tray shall l>o used. 



Tjength . 

Depth. 


Width. 

Citrus 

24 

X 

lU 

X 

Ill 

Citrus bushed 

20 

X 

10 

X 

111 

Australian bushel 

18 

X 

14} 

X 

H 

Standard bushel ... 

18 

X 

10.1 

\ 

111 

Australian half bushel ... 

18 

X 

n 

X 


Standard half bushel 

... , 18 

X 

5} 

X 

lU 

Flat bushel 

... 1 26 

X 

14} 

X 

6‘ 

Pears 

18 

X 

8 

X 

ni 

Flat three-quarter bushel 

24 

X 

11} 

X 

6" 

Flat half bushel 

26 

X 

n 

X 

6 

Tray 

18 

X 

Any 

depth 

X 

14} 

Tray 

18 

X 

Any 

depth 

X 

IF* 


Citrus fruit only. 

>> >> 

Apples, pears, citrus. 

» ft 

; Apples, pears, stone fruit. 

I Apples, stone fruits. 

, Pears. 

Grap^is only. 

I Stone fruit only, 
i Apples, pears, grapes, stone 
fruits. 

I Apples, jiears, grapes, stone 
I fruits. 


Ih-ovided that those dimensions may show a variation to the extent of not more 
than 10 per centum (that is, 5 per centum under or 6Jper centum above) on tb© 
total cubic capacity of the case or tray. 
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{b) Only one layer of apples shall Ix) packed in each tray. 

(c) The frUit shall be packed in clean new cases or trays constru''tcd of well-Heasonod 

soft-wood or hard- wood that has been smoothly sawn or dressed in an approved 
Tiianner, and in the opinion of the Collector sufficiently strong to withstand such 
handling as is ordinarily incidental to transport to destinations Ix'vond the 
Commonwealth. 

(d) Citrus fruits intended for export to any port in (fre.it Britain or Canada or to any 

Eastern port shall ho ]>acked only in the ty|X' of case dcs ‘lilied as “ < itni f” In 
paragraph (a) of this regulation. 

Dried vine fruit was exjiorted from Western Auslnditi earlier tins season tlian 
for many years past, the “dervi.^ Biiy’^ (akiinr 37 tons on the 13th Kebriuir\. 


NORTH DRAKESBROOK— EXPERIMENTAL PLOTS. 

('. (rJLK.s, Dairy Instructor. 

At the request of tlie North Drakesbrook hruiicli of the Primary Producers^ 
Association, and following a series of experiments designed three years ago to 
demonstrate economical methods oi establishing pastures on the wet sandy loams 
overlying clay at various depths (up to 24 inche>) general in that district, the 
following methods were employed 

Ploughed V. Unploughed land and seeded with the following mixture in Xfay, 
1928: 


Subterranean Clovei* 

. . 4 lb. 

per acri 

White Dutch (3over 

. . 1 lb. 

V 

Paspalum Dilatatum 

. . 5 11). 

u 

Cocksfoot 

. 5 lb. 

V 

Lotus major 

1 Jb. 

u 

Total 

. . 17 lb. 



The areas \vere top-dressed with superphosphate at the rate of 2 cwt. jiei’ acre. 

Results had shown that Subterranean Clover in the early stages on this land 
was outstanding. Indication^, however, were that Lotus major, Wliitc Dutch 
Clover, and Perennial Rye Crass will all have a ])lace in pasture mixture sown 
some years later when soil fertility has increased. 

By request of that Association further trials wen* made this year to discover 
the possibilities with regard to further improvement over the same area by tlie 
introduction of blade grasses. A\ immera Rye Crass, Perennial Rye (iras<, and 
Cocksfoot were selected as being likely, and these wei-e seeded on 25th May, 10:n, 
at the following rates: — 

AVimmera Rye Grass 
Perennial Rye (jlrass 
Cocksfoot 

Total 


10 lb. 

o 


over the whole area, 1% acres. 
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Plots Yg acre each in triplicate were fertilised as follows ; — 

No. 1 Super. 150 lb. + Sulphate of Ammonia 28 lb. per acre. 

No. 2 Super. 150 lb. + Sulphate of Ammonia 56 lb. per acre. 

No. 3 Super. 2 cwt. -f“ Sulphate of Ammonia 56 lb. per acre. 

The variation in Superphosphate was made in order to compare its influence with 

the lighter application. 


Preparation of Seed Bed. 

Arrangements liad been made to seed up on 21st May, but on inspection it 
was found that owing to an exceedingly heavy growth of clover the previous season, 
and toUil lack of grazing, it was imj)ossible to seed up with any hope of success, 
without first removing this bulk. 

Tliis surplus groAvth was therefore removed by hand labour, and the ground 
then dis(j-harrow(‘d ready for planting on 25th May. 

Method of Seeding. 

Seed and fertilisers were mixed and broadcastc'd immediately by hand and 
lightly hari\)wed in. 

Inspections. 

Insiieetioiis w’cre made and conditions noted as follows: — 

July Till. — Germination good; grow’th satisfactory. 

Aug. lltli. — Germination good; growth satisfactory. 

Sept. 8th.— Cocksfoot not to be found; badly water-logged. 

Oct. 2nd- — Excellent growth of Rye Grasses reciuiring to be fed off, but too 
wet for stock to graze. 

Oct. 26th. — Inspection arranged with members of the Association prior to 
grazing, and cows wei*e turned in on the same day. 


Results. 

Frispection showed that Clovers and Rye Grasses were good right through, 
subterranean cloxer predominating: — 

Plots No. 1. — Grasses slightly less. 

Plots No. 2. — Clovers slightly k»«s than No. 1. 

Plots No. .3. — Apparently more bulk; both grasses and clovers excellent. 
Cocksfoot could not be located anywhere. 

Summary. 

1. It is evident that Rye Grasses can be easily and successfully established 
on this class of country after having been down to subterranean clover for at least 
two years. 

2. That drainage, however, is absolutely essential in order that pastures may 
be grazed throughout the winter when these grasses are most profitable; and unless 
controlled by this means, little benefit is derived from their inclusion. 

3. That heavier applications of phosphates up to 200 lbs. per acre in con- 
junction with nitrogcmous fertilisers are beneficial on mixed pastures and on this 
type of soil. 
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A NEW NOXIOUS WEED. 

THE DEVIUS CLAW 
Mariyniu (Proboscidia) Louisiana, Mill. 

C. A. (tAUDxkk, (io\ ernim*nt Botanist. 

This annual plant, Avliidi is at onct^ both i'orinulabk* and admirably ('oii- 
stnicted in its fruits for siK'oessfully f>Taj)pli!i,G: with the lej»s and feet of stock, 
obtaining a penetrating hold and thus etfeetively dispersing its seeds, has a])peared 
in \V(“>tein Australia. Wherever it has become established it has proved a serious 
])est to stock owners, intlicting injury on stock and oc<*asionally causing death 
while spreading itself eflectivelx through the country. 

The DeviTs Claw is nali\e to the Afi'^sissippi districts of the Cnited Slates 
ol' America. Jt is now fairly common in varion . parts of America, but does not 
appear to be as troublesome there as in the countries into which it has been in- 
troduced. The plant was first lecorded in New South Wales in lOO."), since when 
it ha> obtained a hold in many districts, even in the drier western parts of the 
State. l-<ater it was reported from Queensland, then from Victoria, and still more 
recently from South Australia. In each State it has proved a menace to stock 
owner*', especially to she(‘p breeders, sinc(‘ it clings mon‘ easils to wool than to 
hair. In the western distrnds of New* South Wales it is regarded as a most serious 
])e-t, and it is claimed that •'heep have died of starvation through having their 
nioiilhs (dosed by the grappling devices of the fruits. 

The fruit would api»ear to ha\e been specially d(‘signed to intlicl ])a.in. The 
two main cbiAvs are jirovided with strong shar]) jioints which curve backw’aids and 
inwards, and in addition are of the springy nature and texture of strong whale- 
hone, so that any pressure serve*" but to increase the grij) and deepen Uk* ])en(*t ra- 
tion. Sheej) feeding clo^e to tlie ground have collected the Iruits on their noses. 
The teeth-like spines of tin* to]) of the fruit are caught under the low(*r jaw, and 
the long claws grip the I’acc, or ina\ even ])(‘netrate into the eNi* sock(*ts. Any 
])re'sure exerted by opening the mouth drives the long claw> more deeply in, and 
e\traction being im])osMble the fruit ultimately firml\ grips the jaws, ])reyenting 
tluir o]>ening. Sheej) are thus know n to have died I'rom star\ ation. In addition, the 
truit (*asily adheivs to clothing, avooI, legs ol animals, etc., and if th(*re is a (diancc 
for the (daw’s to p<*netrate, the amdioring teeth of the j)od itselt aid thi" jientia- 
tioii of the cIhw.s if liny i.r.-sHiuv is npplied. It is through ainvcliiiio tlll■m^elves 
(o tlic li'fTs of stock iirnl llio "ool of sheep that tlie seeds aie distriiiiited. Kaeh pod 
contions about 12 to I'l seeds, most of whieh are Ireely liberated wlien the frail 
IS rii>e, but some veiiiaiii in lateral eavities towards the bai-k of the 1 1 nit, and these 
are only freed when the fruit disintrefrrates. 

'the iilant was first reeorded ollieially for Western Australia in February of 
this year, when speeinieiis weie received at the State Jlerbariuni from Cottesloe 
-tateil to have aiipeared in a vegetable garden following an application (d blood 
and bone fertiliser from Wyndham. This would imply that the species is srouin^. 
in the East Kimberlev district, hut eonflrmation of this has yet to be ob ained 
The one plant whieh appeared has bwn destroyed, ami the species pro, laimed 
a noxious weed for the State of Western Australia. It is 
inomrt reeocnition and proelaniation as a noxious weid, it be 

Intel V arrested should it ai.pear in other parts of the State. 
plate fiives all the .letails necessary for ns-oon.t.on ot both 1' ‘ ‘ 

It has a rather eharaeterislie aromatic scent reimmseent ot 1 ehaj-oimnu. 



THE DEVir/S CLAW. ^ 
{Mai’iynia Lomsiava, Mill.) 


EXPLANATION OF PLATE 

A, Branch of plant showing leaves, Inflorescence and slightly immature fruit B, Vieiv of 
flower from above. C. Lateral view of flower showing calyx and bracteolcs. O, Section of 
flower showing the four stumens and the Uylc with iti tAvo flattened stigraatlc lobes. E, Lateral 
view of fruit from Avhich the fleshy pericarp has fallen. F, Anterior \leAv of the carpels 
showing the orifice through which the seeds are liberated, and the spread of the horn-like "claws." 
G, Seeds. 

All (except the seeds) about half natural size. Icon, orifjin. 
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Description of the Plavt. 

An annual summer-growing herb of somewhat i)roeiimbenl habit; the braiiehes 
opposite and divaricate, covered with viscid spreading liairs. Leaves opposite, 
on rather long and stout leaf-stalks, the blade broad-ovate or orbicular and some- 
what cordate, the margins entire, undulate. 

Flowers pedicellate in terminal racemes. Bracteoles close under the calyx, 
oblong or ellii)tical, deciduous. Calyx more or less inflated, with li^e lounded un- 
equal lobes, and slit to the base on the lower side, hairy and fringed on the margins 
with rather long hairs, ("orolla pale lilac to yellowish, sulTused witli rose-pink, 
large, with a broad expanded tube and ex])anded limb with obtuse lobes, the two 
upper lobes smaller than the three lower, elegantly spotted with purple in the 
throat and tube, and conspicuous by reason of four tigures re<embling ardhers and 
filaments on the middle lobe of the lower lip. Stamens (4) well im-luded in the 
tube, in pairs, with a small staminode. Ovary supei’ior, s])uriously ‘J-celled by 
reason of two intruding parietal placentas bearing numerous ovules; st\le long 
and slender with 2 small fiat stigmatic lobes. Fruit an olilong capsule with a long 
curved beak, jirovided wdth a somewhat fleshy pericarp which falls as the two 
carpels separate, the beak splitting into two long curved hook- or liorn-like ap- 
pendages w’hen dry, the upper margin of each car})el fringed with a crest of un- 
eijual and variously divided bristle-like processes. Seeds large, somew’hat like 
those of the thorn-aiiple, black and rugose, irregularlv angled or flattened. 


TAKE-ALL AND SIMILAR DISEASES OF WHEAT AND HOW 
TO CONTROL THEM/ 

11. A. Putman* B.Sc.Agr., Plant Pathologist. 

The “root-rotting” diseases of wheat known in this State as “Take-all,’’ 
“Koot-rot,” and ‘Pool-rot,” and which are caused by the fungi known scieii- 
tillcally as Ophioholus (frawnus, Wojuowicia and Ilehmnfhosporium 

saticiim, resjiectively, have of recent years become the most seriou> parasitic dis- 
eases in w’heat crops in this State. 

There .are several reasons for this. Firstly, there is unfort unatelv no easy 
way known of ])reventing these diseases, as, for example, by the “dry ])ickling’^ 
of the seed with copper carbonate before sowing, as has been found very 
ctTecfive for the control of “bunt” or “cohered sumt”: nor, secondlv, are re- 
sistant varieties known which can be used to combat them, as is the case with 
“Hag smut.” w’here Isuch varieties as “deeralying. ” “Nabawa,” “ Haroota 
Wonder,” “Bencubbin,” “Parrabin,’’ ” eti*. (see Leaflet No. ifJd, or 

this Journal ])p. 214-17, June, 11)31) can be used to follow a heaMly-int<uded 
‘uo}) in this State with every certainty of the now crop being almost, li’ not 
entirely, free from the disea.se. Moreover, thirdly, the three-year rotation 
system, fallow, wheat, pasture, whieli is a hrmly-(‘^t:iblislied practice in many 
fiarts of the wheat belt, tends to inereas** these diseases in succeeding wdieat 
crops, rather than to suppress them, for reasons w'hich will become more olivious 
later on. Finally, there is a disinclination on the ]>art of many fanners to take 
these diseases seriously enough in the early stages, with a conse({uent failure on 

• This article represents the sxibject matter of a lecture Riven before the Merri'din ■Agricultural 

Society by the writer on Saturday. 6th Fc'bruary. 1931 
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their part to employ sysleinatie methods of control. This causes a very rapid 
increase in the si/e of the area^ affected by the I'lin^i in seasons favouralile to 
their spread. 

“Koot-rottinj^” diseases of wheat, due to various fun^i, are not in any 
way i)ecidiar to Western Australia. They occur to a greater or less evtent in. 
all the Australian State.s, and in many other w heat-i» rowing countries, on larins 
where pi’ojujr cultural methods are not taken to keep them in subjection. 

Microaco}nc ^examination in a scientific laboratory as necessary to dis- 
tin;»uish properly between the various fungi responsible tor “root-rotting' ’ 
troubles of wheat in this State, but, rortunately, from a practical point oT \ iew’ 
they may all lie considered the same, as the coi'trol measures are identical tor 
them all. 

“TAKE-AIJ/' AND “HOO^J HOT.’’ 

“Take-all” and “Koot-i'ot,” due to the fuiiiii (^jfluftholns grawinis and 
Wojttowiria granimis, respectively, in addition to alfecting w’heat in patciies, 
wdiich may be more or less circular in outline, also attack wheat in strijis, or 
even individual plants .scattered irregularly throni^h the crop. Both cause a 
very decided, and often shiny, black discolouration or “slocking” at the base 
of infected stems for an inch or more, and occasionally up to three inches, 
above the iioint of orifiin of the main root system. This discolouration can 
usually be detected, on close scrutiny, by examining the bases of affected jilaiits 
just as tliey are w’hen pulled up from the soil, but the characteristic, mor(‘ or 
Jess .shiny, '•tove-|K)lish-like appearance is best s(‘en l)y carefully pulling the 
leaf-sheaths backwards and down so as to reveal the actual stem itself. 



Fig 1 - -Stiownig root-rottiaK nad black^niaK (if th(‘ bu^'Ps of ■^t(‘ms and Ic^avrs of 
Avhfat iilanl'. attacked by '‘Tak(* all.” 

(Phnio 7>v Aiiilini.) 

Sometim(‘s, and especially on infected stubble in the autumn of the >ear 
following infection, little black spine like object. s v ill be seen pokin^ through 
the bases of the leal'-sheaths surrounding the lower portion of the stem. Th<‘se 
are the beaks on the seed-cases ot' the fungi, A\hich are formed on the insidt^ 
of the leaf-sheaths and project out thi’ough the loaf tissue into the open air, 
*^0 that they may the more readily eject their fungus-.seeds (spores) wdien the 
time comes for the infection of another Jot of wheal or other susceptible plants. 
(See Fig. 2.) 





2“ A. WlHiit pJaiil .■'lunUiiK bJarkenniK at basi* of hicnis arxl iii'.Hle ll’t' If. 1 1 base'' 
dm* tT (ho “Ti»ko-riir‘ funj^us (tplt tnoiuiiim H Iiinor surfaoo ot )raf-basp show- 
ing; blmkening and (ho finiiting bodios of Ophutbolns aKiintnts. O Fruiting rase {pc/i- 

fhoriutn) of Ophiobolus praininis, with osoapliig ttMCi VV Fruiting oase {pip nidnan ) 

of IFo^noo’fi i«r pra'innis. Pyo Spores of Wo/amoirio iirmnini'f. As Asa and 
of O. yrominiH, H. Spores of Ilvbninlhoapnrium Hdtn'nin All drawings oxoopt A and 
H very auwh magnified. 
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In the case of “Take-all, ’’ each seed-case (perithecmm) contains within it 
large numbers of fungus-seed structures (upores), grouped in bundles of eight 
in thin sheaths called nsci. (See Fig. 2.) When mature, and the perithecia are 
moistened under suitable conditions, the asci with their contained spores are 
forced out into the open. The asci then burst and set the spores in the bundles 
free. On germination the spores may attack any wheat, barley, rye, barley-grass, 
or other susceptible plmits in the neighbourhood, and so continue the disease. In 
the absence ot any suitable host, however, they soon die. So far as is known, all 
our wheat vaiieties are equally subject to “Take-all,” but specific information 
on the point is unavailable. Attectt‘d plants usually show cxmsiderable root -killing, 
and an unusually abundant development of woolly root hairs close to the steins. 
Grain is rarely prodin^ed by aff‘ecte<l plants and, if so, is small and shrivelled. 
Oats, under normal, good-growing, conditions, are highly resistant to this disease. 

^fouiul on all tvpes of prevalent during 

iLohl land \so\vn doAvjj Byga yfeCT^ j[ea 

this &laik nr 

arow up into grass. It is rare and ne 



} ear. It is 
nd alter a 
ever be feared 


on intelligently farmed, well-drained properties, where early and clean fallow- 
ing, ^‘wel sowing,’' abundant fertilising, shallow plantin.n, and crop rotation 
are ])ractised as routine matters ol* i'arm management . 


In the case of ‘Mtool-rot,’’ the blackish or dark-brown discolouration of 
the stem and insides of the leaf-'-heaths is usual) \ imt so extensive as in the 
casie of the true “Take-all” fungus (Ophwholus grarninis), and is more coniinonly 
found in spots and streaks, rather than generally distributed over the surface. 

The root systems ol' wheat jilants affected by either of the above organi->in>, 
are always more or less rotted, brown or black in colour, and fretiuenlly very 
woolly, due to the excessively close packing of the root hairs, which have formed 
in great <juantiti(\s near the butts of the roots to try and absorb sulheient water 
and food materials to keep the plants alive ‘^Fruiting bodies” or fungal s^ed- 
cases {perithecta or p//cw/d/a. as the case may be) (see Fig. 2) may be found in 
both cases under suitable conditions on the diseased roots, as well as on the stems 
ur inside the leaf-sluviths. 


So far ‘•Root-rot’^ has only been found in We,stern Australia on wheat and 
l>arlev-giass. With wheat, “Take-all” and “Koot-rot” are not infrecinently found 
on the same plants. The latter di.sease apjiears to be favoured by the same tem- 
perafure ami moisture conditions that favour “Take-all.” The spores in the case 
of are produeed in globular Iwdms much resembling those found in 

the ca>e of Ophioholus, hut which differ in that they are smaller and may he some- 
w'hat liMiry, instead of smooth, and do not have the spores produced in bundles. 
(See Fig. 2.) The spore themselves also differ, as can he seen from the draw’ings. 


“FOOT-KOT.” 

“Foot-rot” (eaused by Uelminthosporimn sativum) nuiy be identified by tho 
presence of one or more characteristic, isolated, light or dark brown streaks or 
spots near the bases of affected stalks. The base of the stem is often somewhat 
grey in colour, in addition to bearing the brown spots, and it frequently snaps 
off very easily from the butts of the roots. A musty odour may also often b:.* 
detected at the base of the affected stems. The discoloured portions of the stems 
do not UMiallv extend above ground. The \erv dark ‘‘stocking” which sheaths 
the ba.se of the stem in the case of “Take-all” or “Root-rot” is (juite absent 
with? “Foot-rot.” Sometimes a pinki.sh discolouration, due to the presence of 
Fumrium spp,, wdll be found at the base of .stems affecte<l with “Foot-rot.” This 
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(liseabi.* may attack the whwit plants in patches as is (lie ease with “Take all’^ ami 
“Koot-rot/’ or it may attack isolated plants throughout the crop. 

Plants may he killed out in all staj^es of development, and the ocdUTence of 
“ whitelieads” is a common svraploin. ( Pij’*. )1.) The fungus is fortunately only 
rarely found in Western Australia. Jt has a very wide host ranjic, and various 
strains may attack wheat, barh*y, rye, and many diffenuit gi'ass(\s, including bar- 



I^iK a. — SlJowini? whtHl plants that died of “Koot rol, due* to Hvlmmthosiun mtn 

saltru'it, in various Mage.s of dovolopmeiit 

(Photo I>C}}((i'tnn’nt oj (tii n nil iti r , N.S^W.) 

ley-grass {Jlordeum mKnrtnm) and various specie-i of brome gras'^es {Bromus 
spp.). Oats have not so far been found alfectt^l in We--lern Australia, although 
Fame varieties are slightly aflected in other parts of the world. In this State 
the disease has so far only been found on wheat and barley grass. Susceptible 
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spef'ies may be attacked on the roots, stems, leaves, ears, and grains. The dis- 
ease is most serious under rather higli soil temperatures, and in the presence of 
abundant moisture. 

GENERAL CONSIDERATIONS. 

The three diseases just described may all cause death ot* wheat plants at 
a very early stage in their growth, so that large bare patches may appear very 
early in the growth of the crop; or they may cause their death ati any later 
< stage, with consequent lack ol‘ formation of the heads; or again they may lead 
to the development of whitened leaves, straws, and heads without grain, or 
the i'ormation of heads with very j)inched grain, ns the case may ))(‘. 

No field survey has ever been made in this State of the relative abundance* 
and distribution of the three separate diseases. Specimens of plants alTected 
with ^‘root-rotting’’ diseases sent in by farmers, however, are for the most i)art 
found in the laboratory to be attacke<l by “Take-all” {Ophioholus graminis) ; 
“Root-rot” {Wojnowicia graminis) being very much less common, and “Foot-rot” 
{Helminthosporium sativum) only very rare. 

In the field the effects of the “Take-all” fungus are usually noticed mure 
early in the season than is the case with the other two, to which attention is 
more usually drawm by the occurrence of plants in patches, oi* scattered through 
the crop, prematurely “ v\hiteniiig-off“ towards harvest time. 

The stem symiitoms described above serve L) distinguish wheat plants affected 
by these parasitic diseases from failures due to vater-logging, excessive f^alt 
in the soil, soil poverty, tTost, or hot drying winds on improperly-consolidated, 
or moisture-deficient, soil. 

(ONTROL OF “TAKF-ALL,” “ROOT-', ROT,” AND “FOOT-UOT.” 

The cojitrol measures for the three diseases are sulliciently similar fo be 
considered identical fiom a practical point of view. Where conscientiously 
carried out little loss need be f(*ared from any of the three over a series of 
years, although once they have become established on u farm there may he an 
exceedingly heavy loss in seasons very favourable for infection. 

Unfortunately, as stated above, these diseases cannot be controlled by the 
use of seed treatment, as recommended by the Department of Agriculture for 
“bunt“ or “ball smut,’’ or by the use of resistant varieties, as recommended 
for “Hag smut” and “rust.’’ Their control can be summed up in the sentenee, 
**Starvation of the fuugm and the adojdion of all those cidturat methods which 
ennperience has demonstrated provide for the ideal development and growth of the 
wheat plant/^ T)isa]>])oin'tment will result if reliance is placed on any one method. 
Success will depend on the intelligent employment of the following interde- 
pendent ])i*actices. 

L A good, clean, stubble-burn in badly-affected patches or paddocks. — 

Where only small patches occur, straw from the neighb(,uring h<»althv areas 
should, if possible, be distributed over the diseased areas before firing, ^o as 
to make a more intense burn over the badly-affected patches. (Where the dis- 
ease is serious, there is, of course, only a limited amount of stubble formed, so 
that the necessity for some additional material for burning is obvious.') The 
object of a stubble-burn is to destroy as much ns possible of the diseased roots 
and the lower parts of the infected stems and leaves. These are the ]>arts 
which carry the fungi. The latter do not die with the plants but live either 
ns fungal threads {mycelium), or in spore (seed-Hke) form in the dead urheat 



Mar., 1932.] JOpRNAL jOF AattlOULTURE, W.A. m ; 

tinsues. It* not Imnit, the infected parts of the stubble may be blown about the 
pa^Moek and into other paddocks, especially if broken up by the trajnplinj^ of 
hlioep and horses. The headlands should also be burnt to destroy self-sown wheat 
or barley plants, barley grass, brome grasses, silver grass {Festuca hromoides), 
etc,, which may be harbouring ‘‘Take-all,” “Root-rot, or “Foot-rot.'^ 

Patldocks which have been allowed to go to pasture should preferably be 
burnt, ^yhen possible, before being fallowed, as the fiTowth of such host plants 
as barlej^ grass, spear grass, silver grass, and a number of other grasses, is one 
of the most rapid means of greatly increasing the “root-rotting’’ diseases on 
wheat paddocks. 

AVhile recognising to the full the value of a slubble-burn as an initial step 
in the cleaning-up of paddocks where “Take-all’* and similar disea.'^es have 
been allowed to get the upper hand, the winter wishes to emphasise, in no un- 
certain manner, that the indiscriminate and repeated burning of the stubble 
as a routine practice, year after year, cannot lie too strongly deplored, owing 
to the very serious reduction in soil fertility and marked deterioration in the 
physical properties of the soil which may result from the repeated destruction 
of humus, on the content of which the fertility and good physical conditimi of 
the soil to a very great extent depend. 

2. Early Fallowing. — The importance of tliis imm.snre /cannot he over- 
emphasised. Results of experiments at the M(‘rredin Experiment Farm show 
an increase of apyiroximately five bushels ])cr acre on early-Jime-fallowed ])lots 
a.<? against those fallowed in late Augu.st: Ihe occurrence of “Take-all" on the 
early-fallowed ])lota being also very markedly reduced. From a disease point 
of view the main object of early fallowing is to plough under infected stubble 
and induce the fungus seeds, or spores, whmh are produced on the bas(*s of the 
stems and roots of infected plants, to germinate. Having germinated in the 
moist soil, these spores nmst soon find some suscoptiblo plants close handy to 
attack or else die of starvation. 

rnfortunately, a stubhle-hnrn does not destroy all the affected stem-bases, 
leai'-bases or root.s, so that a burn is not sufficient in itself to etfecti\ely con- 
trol these diseases. It is therefore necessary to fr>llow up the stubble-lmrn by 
early ploughing in the late autumn or early winter, whenever possible, so as to 
turn tlie spores under into the moist soil. This does not cause them to rot, as 
might be supposed, hut induces many to germinate. If the first plonghinp is left 
till the spring tho soil mag he too drg to induce copious germinatioHy and manu 
of the spores mag not gi^rminate till the following winter, thus p^itting hade the 
control of the diseases for another gear. Once the spores have germinated they 
must find something to attack or die of starvation. This brings us to tin* third 
point in the control measures, viz.: — 

*1. Clean Fallowing. — Tt is absolutely essential that all grow^th should he 
destroyed by thorough cultivation, and the judicious use of sheep, in the winter 
and early spring, as otherwise the gnnvth of susceptible plants on the fallows, 
such as self-sown wheat, barley, barley grass, etc., is simply breeding up and 
multiplying the various “root-rotting’’ fungi for the following year. 

If ploughed in the late autumn or early winter, or even if left unploiiohod 
till the .spring, the winter rains will have induced a more or less plentiful gi’owth 
of self-sowm wheat, barley grass, brome grasses, silver gra«s and perhaps bar- 
ley. These plmts mag he attacked hg the spores alreadg ploughed in, and, in 
such a case, unless the plants arc killed out hg clean cnltimtion, the fungi will 
cventuallg form a new crop of spores. Therefore the fallmvs should he lepf free 
from all growth in the spring. Fi’om July to N'ovember, in a cool, moist .s])ring. 
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, i>r to October in more normal years, it is dangerous, from a disease point of 
\ view, fo” gra.sses to grow on inteeled la!lous. After that the very high temper- 
‘ atiues of the sinnnier will usually prevent loth the susceptible plants and the 
^ fungi developing. 

4. Avoidance of '‘dry working** of fallowed or stubble land. Unless abs)- 
lutely imperative for the eradication of weeds or the carrying out of some other 
essential farm operativui, it is most im^portmt that the fallows or stubble land 
should not he ivorlced dry, as under such conditions the infected stubble, which 
is very brittle, is broken up into numerous small ijieces, which are then blown 
about by the wind and cause a \ery rapid increase in the size of the “Take-all.” 
‘‘Root-rot,^* or ‘‘Foot-roU’ patches, and bring about an extension of the dis- 
eases on to hitherto cleaii arccis. From a disease-control point of view, dry 
working of the fallows or stubbles cannot be too strongly condemned. 

5. Rotation of wheat with crops not susceptible to these dissases. The 

growth of a crop of oats, ]>eas, ra[)e, lupins, lucerne, cluster elover, or any otlier 
suitable plants not belonging to the (Irass Family, following the steps already 
discussed, viz., a good, clean, stubble-burn, and early and clean fallowing, will 
give another season for any renuiiiiing spares in the s<nl to germinate and die. 
Oats have not been found affected by “Root-rot” or “Foot-rot” in this State, 
and they arc' to all intents and purposes immune from “Take-all.” Oats are at 
present the most practicable crop for rotation purposes. None of the other 
plants mentioned afove is subject to any of the three diseases. 

After the rotation croj) the paddocks should preferably be early- and clean- 
fallowed before again (omiiig back into wheat. 

6. “Wet-Sowing,” i.e., sowing wheat after /the commencement of the 
autumn rains, not liefore, when the season allows, gives any funuus ^poj’es 
that may still remain in the soil a further chance to geinninate and die before 
the wheat is sown or germinates. 

The variety selected should be planted as late as is jiermissilile for the dis- 
trict according to the recommendations of the Wheat Hranch of the Departmemf 
of Aiii’iciiltiire. It is advisable to choose an early or very early maturing 
variety for planting on paddocks where serious losses from “Take-all,” ‘’Hoot- 
rot,” and “Foot-rot*’ have been experienced, because these varieties can be 
planted later with safety than is the case with later-maturing varieties. 

7. Heavy dressings of superphosphate. — As much Kuperphr)sphate should 
be used on “Take-all’’ patcdies or paddocks as the farmer can afford, as the 
“Take-all” fungus is detinitely suppressed by any substances which tend to 
increase, even temporarily, the acidity of the soil. Moreover, extra superphos- 
phate stimulates a vigorous rooting system and induces very considerable dis- 

, ease-resistam^e, so that the plants are very much better able' to resist the attacks 
of the “Take-all,” “Koot-rot,*’ and “Foot-rot” organisms. Thc'^e diseases 
hre always Very much more serious on wheat plants which have been w^eakened 
in any way, such as by the water-logging of the soil, too deep planting of the 
/seed, severe frosting during the spring, or too little use of superphosphate. 

Tt has'l>een shown by Kirby in America (Cornell Fni. Agr. Expt. Sta. 
Memoir. 88, 1025) that, although “Take-all” can be growm in artificial media 
a wide range of acidity or alkalinity, it prefers somewhat alkaline con- 

Iptions* '' ‘ 

During^ie 1931 .season it was found at the Merredin Experiment Farm 
^ that wh€i%“*^*Gluyas Early’^ wheat had been planted across n “Take-all” patch ^ 
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without superi^Jiosphate the wheat was a failure. Where 75 lbs. of su[>erphos* 
phate were used ‘^Take-all’’ was serious. Across the same patch where 15Q 
lbs. of superphosphate were used very little ‘^Take-alF’ could b? found, even 
on close scrutiny. 

8. Good drainage is essential on heavy forest countiy, as where the water 
teiuls to lie on the surface for any length «)f iituo the ejects of the three fungi 
herein discussed are always very much more severe than on well-drained land. 

(). The wheat seed should be planted on a very well compacted seed bed, 

about iy 2 to 2 inches deep. This is very much more important than many 
farmers realise. The thorough preparation of the seed bed, so that there is at 
seeding time a very firm seed bed about IV^ inches below the surface mulch, 
one of the most important factors in ensuring a good even germination and 
the development of strongly-rooting, abundantly-vigorous, disease-re^^istant 
plants. The sowing of wheat on a properly' consolidated seed bed stimulates 
vigorous root development, and by givdng the plants a good start in life tends 
to render them more resistant to the inroads of the fungous disease«< herein 
dis(*U‘>;sed. 

M' planted detpt?r than about inches, considerable time and energy is 
\\ast(‘d bv the voung seedlings in dev^doping their permanent root system at the 
l^j-inch level, which they will always do no matter how deejdy the seed is 
sown. If the permanent root system is thus forced to develop in a very ])oorly 
compacted and ()V(*r-aerated region of the soil, the resistance to ‘‘Take-all/* 
Root-rot,^ ’ and *MA)ot-rot’’ is very greatly lowered. 

Id. Do not feed-off crops on affected land, as the reduction in the vigor 
of the plants which is caused by this practice will result in any “Take-all,” 
“Root-rot” or “Foot-rot,” which may be present, causing a very much greater 
loss of yieh^ than would be the case had the cro]) not been fed-off. These dis- 
eases can he j)i’esent on wheat plants without doing them any very great amount 
of damage, if the infection is only slight, but anything which reduces the vigour 
of the plants may allow the fungi to get the upper hand. Similarly, anything 
which will tend to increase the vigor of the plants will tend to cause them to 
throw off these diseases. 

11. If cutting infected crops for hay, set the reaper and binder to cut not 
closer to the ground than four or live inches, so that diseased tisanes will not 
be spread about the farm on the hay, chaff, or in the drop})ings of aninmls. 

12. Avoid the dumping or stacking of bags containing wheat or chaff in 
bare patches in the paddocks caused by “Take-aU“ and similar diseases, 
sm.nll pieers of infected material may be(M>me cauglit up in the fibres of the 
bags and be d’stribnted in that way to other parts of the farm, or to new farms, 
later on. 

13. Finally, on no account should paddocks affected with “Take-all,” 
” Root-rot” or “Foot-rot” be allowed to go to pasture. Such a procedure does 
not tend to remedy the position but only makes tlic diseases worse, as most of 
the grasses which grow up on pasture land, such as barley g’\ps, spear grass, 
silver grass, etc., become infected with the diseases without actually Innng 
seriously injured themselves. Pasture on “Take-all,” “Root-rot” or “Foot- 
rot” patches or paddocks therefore makes the diseases norse, instead of better, 
when wheat is again grown on those areas. Tt is very much better, from the 
disease point of view, to adhere to a two-year rotation, i.e.. fallow, wheat, 
fallow, wheat, than to adopt the three-year rotation, fallow, wheat, v-asture, 
where “Take-all” and the similar diseases exist. 
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To let an infected area go to grasti does not only not check' the disease on that 
area, but it is liable to infect adjoining areas through infected fragments of the 
grasses being blown about by windy or carried to them on the implements or by 
, stock, etc. (See Fig. 4.) 



Fl|?. 4. — Diagram iJlu.sfrnfing ilie manner in which twn fields were afliM led 
with “Tuke-all." The erosse'. mdieate the distribution of “Take-nil” patches, 

’ but are not accurate plottings. 

{Aper (m. SaiH'UcI, '’Tukc-all JHfesHnohoim 2." Jouni. Dept. Affrte K. 

Ahh . J\Up. 1924, VP 1134-1147.1 

After breaking up grass paddocks the iirst crop should be oats, where pos- 
sible^ not wheat. 

14. Never plant discoloured, shrivelled seed, as “Fool-rot" mtiv cause 
such symptoms and be introduced on to new areas in infected seed. 

15. If it is ever absolutely necessary for any reason to plant wheat after 
•^Take-all,” ‘lioot-rot” or “Foot-rot,” without the intervention of au early, clean, 
fallow, such as recommended above, the !)est methods are: — Stubble burn, tlu trough 
preparation of the seed bed after rain^ shallow planting, the planting of early- 
maturing varieties as late as is permissible for the district according to the recom- 
mendations of the Wheat Bi'anch of the Department of Agriculture, and heavy 
applications of superpliosphate. 

If all the above recommendations are carried out conscientiously — and 
many of them are simply practices which should be carried out in the ordinary 
routine of good modern farming, quite apart from all considerations of disease 

Take-all,’’ ^‘Root-rot" and ‘^Foot-rot’’ will be very greatly reduced in 
amount if not entirely eliminated from the wheat tields. 

Jt is very much better, in every way, to farm a smaller area thoroughly 
than a larger area in a skimpy and slip-shod manner. 
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REVIEW. 

“THE USE OF FERTILISERS IN TROPTCAL AND SIBTROPK’AL 

AGRICULTURE,’^ 

By A. Ja^'oh, Ph.l)., and V. Co\i-k, M.Se., 1031. 

Statistics show that generally those farmers using most liberal dressing.s of 
fertilisers are most successful in agricultural practice. In view of the low prices 
for agiicultural products ruling to-day and the need for the dissemination of in- 
formation concerning fertiliser j)ractice, Jacob and Coyle have assumed the task 
of preparing a handbook on this subject for the use of planters in order to raise 
the in*oductivity of the sr)il and improve* the (piality of the produce. A re[)resenta- 
tive literature has been used in jeference. 

Part 1 deals with the tlieory and practice of fertilisers and fertiliser experi- 
ments. 

Contrary to general notions of those outside the tropics, it is observed that 
many soils in tropical and subti'opical regions are inherently of low fertility owing 
to extreme leaching under high temperature conditions. The need for organic 

and inoi'ganic fertilisers is suggested and the position with respect to a wide 

variety of crops is stmlied in Pait 2. 

in Part 2 the authors elect to jirove that “rational manuring with artitieial 

fertiiiseis” will be “an etfective help for the solution of the big problem of reduc- 
ing the jilanter’s cost of production.*^ From a consideration of the amounts of 
nitrogen, phosphorus and potassium removed from the soil by various crops, a 
knowledge of the physiology of the j)Ia.nts and a selected number of experimental 
results, recommendations arc* ma<le for the guidance of planters. It is not claimed 
that the mixtures re<‘oiniiiended will suit all conditions, but they are given to assist 
in the laying out ol‘ experiments on the individual holdings to determine local re- 
quirements. 

Practically ail of the experiments cited show tlie value of “complete” fertili- 
sation and considerable emiihasis is given to the return from the use of potassium 
in the mixtures. Jt is ojicn to (juestion whether many of the experiments described 
wen sufficiently controlled to warrant the conclusions derived. 

The book is not a contribution to the scientific aspects of fertilisers — it is not 
intended to be so — but it i^ a useful guide for the use of planters and farmers 
interested in understanding fertilisers and in improving the fertiliser practice as 
a means of lowering production costs. 

L. J. Tl. TEAKJ.E. 


25 / 1 / 32 . 
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RELATIVE FOOD VALUES. 

G. K. Baf«on-Hav and L. C. Snook. 

Although figures relating to the Cost of Production of Milk and Butterfat 
appearing elsewhere in this Journal indicate that an effort should be made to grov.‘ 
all foodstuffs on the farm, during the summer months it is sometimes necessary 
to purchase considerable (juan titles of concentrated foodstuffs, in order to main- 
tain the milk production of herds. It is difficult sometimes to decide which type of 
foodstuff to buy. 

For many years bran was considered an indispensable constituent of tbtf 
summer ration and was purchased in regular quantities, whatever may have been 
its price relative to that of other foodstuffs. In recent years, however, dairy 
farmers have learnt that other concentrates may successfully replace bran, the 
deciding factor being one of cost only. Oaten and wheaten grain, peas, and lin- 
seed meal mixed in various proi)ortions may be used as substitutes for bran. 

To aid farmers in deciding wliich concentrate to purchase, the following table 
has been drawn up. The table shows the current price of each food and the \alue 
per food unit. 

Helative Valucfi of Concentrates for Dairy Cattle^ 1st March, ltl32. 


Food. 

Co8t—l-3-l932. 

Digestible 
Protein 
in lOOlb. 
of Food- 
stuff. 

Food 

Units 

per 

1001b. 

of 

Food- 

stuff 

(Wood.) 

Cost 

of 

lOOlb. 

of 

Food- 

stuff. 

Cost 

per 

Units 

of 

Pro- 

tein. 

Cost 

])er 

Food 

Unit. 



lb. 


8. 

d. 

1 

d. 

d. 

Wheat 

3s. 4d. ]>or bus. (bOlb.) 

90 

72 

5 


7-4 

0-93 

Oats 

28. per bus. (40lb.) ... 

7-0 

60 

5 

0 

8-6 

1-00 

Bran 

£5 10s. per ton 

90 

50 

4 

11 

6-.> 

M8 

Meggitt’s Meal ... 

£12 lOs. per ton 

26-0 

76 

11 

2 

5-0 

1-76 

Peas 

5$. per bus. (60lb.) ... 

170 

72 

8 

4 

5-9 

M9 

Meatmeal 

7s. IM. jjor bag (oUlb.) 

40-0 

62 

15 

6 

4-65 

300 


The nature of the concentrate re(juired will vary. A farmer may have ample 
supplies of cereal hay (say, 1% tons per cow), cereal silage and a little dry 
picking in his paddocks. The milch cows on such a farm will require a protein 
supplement, and the figures given in the table showing cost per unit of protein 
will prove of value. It will be seen that at the present time linseed meal is — with 
the exception of meatmeal — the cheapest source of protein. As linseed meal is an 
ideal supplement to a ration of cereal hay and silage, its present cheapness warrants 
its use. 

Meatmeal originally was i)laccd in the table as being of probable value to 
pig-raisers, but there does not appear to be any reason why meatmeal should not 
be used as a protein supplement for cows. Th^retically, meatmeal should be ideal 
for this purpose, as it contains — ^in addition to the protein — about 40 per cent, of 
mineral matter (as calcium phosphate), likely to be of great value to a lariating 
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COW or growing calf. Tho fat present (about 11 pei’ cent.) would render meat- 
;neal unpalatable to cows if fed in quantity, but such excessive feeding is not likely 
to occur in practice. It would be very interesting to test the value of meatmeal 
as a concentrate for dairy cattle, and it is hoped that it will be given a trial. It 
is the cheapest protein concentrate on the market at present. 

Peas at 5s. per bushel is also a cheap protein food. They are included here, 
not as an indication that [jcas should be purchased but to stiniulale the growth of 
peas by the fanner. A few acres of field peas are a splendid asset on any farm. 
With good cultural methods 20 to 30 bushels of grain ])er acre should be obtained, 
.and the pea culms remaining will prove a valuable addition to the reseiwe of hay. 
Ten acres of peas yielding 20 bushels per acre will suj^j^ly enough grain to feed 

3 lb. per head per day to a herd of 20 cows for six months. Prnslied peas are an 
ideal supplement where a farmer feeds good chaff and silage. 

At £5 10s. per ton, bran is a cheap protein food. As it has other well-known 
virtues, being laxative and stimulative of milk flow, its u^e is quite economic at 
.this price. 

Oats appear expensive— indicating that oats should be grown on the farm. 
•Oats are a sjilendid food to:* stock, but at ])resent rates (2^. per bushel) are ex- 
pensive to buy. 

Now that the growth of clovers and similar protiin rich fodders is becoming 
so general, and the conservation oi‘ clover hay is part of standai'd dairy farm pra<i- 
tice, the need for a protein licli supplement is not so widespread. It is often 
necessary, however, to feed some concentrate to high producing cows. Under such 
^circumstances, the value of the concentrate will not dejiend on the protein content 
alone but also on the total food value — the number of palatable, easily digested 
food units per pound of juirt based food.stuff. The last column of the table shows 
the variouh foods evaluated under this heading. It will he seen that linseed and 
meatmeal, jiurely protein foods, are far too dear tor use in this class. Wheat is 
the cheapest and is certainly more economical to purchase than poor quality oats 
Urushed wheat is a suitable food for dairy cows, but should not exceed one-third 
/)f the grain ration. Good oats at 2s. per bushel are not much dearer than wheat. 
Bian is an ex[)enhive supphunent to a (dover hay ration, and, like linseed meal, 
should be used only to tounteract a shortage of jirotein. 

Meatmeal is the cheai est and best source of protein for pigs, and is the cor- 
rect supplement for a grain ration. It has the added advantage of supiilying 
jiecessary minerals lacking in a cereal grain diet. 3 Ih. of crushed wheat ann 

4 ounces of meatmeal will supply all the requirements of a TiO lb. pig growing at 

the rate of 1 lb. pei* day. This ration now costs about l>er day. 

It is intended that a similar table to that discussed in this article will be 
printed in future copies of the Journal. It is lioped that reference to it will aid 
farmers, who have to purcha^^e ( oncentrates, to buy that wiiich is cheapest at cur- 
rent market rates. 
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BACTERIAL BLIGHT OF BEANS* 

BlSEASE-FREE SEED AND DISEASE-FREE SOIL ESSENTIAL 

FOR CONTROL. 

H. A. PiTTMAX^ B.Sc'.Agr., Plant Pathologist. 

Prior to the 1030-31 season the “Canadian Wonder’’ bean erops (Phaseohis 
vulgaris, L.) in this State had always heen, so far as is known, quite free from 
any bacterial disease. In November, 1930, however, complete losses of croi>s of 
this variety were caused at Maddington by a disease Avliich was readily diagnosed 
as a ^'bacterial bliglit,” although, owing to pressure of other matters, no oppor- 
tunity has a.s yet occuri*ed of detinitely identifying the bacterium concerned. Tt 
would appear, however, that at least the major part of the losses was due to 
Phgtomonaa medicaginin var. phase<dicoIa. The sewl from which these cropjH were 
grown had been obtained from Orbost, Victoria, wdiere a huge, and, up till then, 
extremely satisfactory bean seed-raising industry had been established. 

Shortly after the first outbreak of the disease in this State, new’s came to 
IjanJ, per medium of tlie Eastern States press, that tf)tal |Crop failures had been 
reported during the 1930-31 season from South Australia and many parts of Vic- 
toria, due to the ravages of a bacterial blight. A similar, and perhaps the same, 
disease, caused by Phiftomonas medicaginis var phaseolivola, has since been re- 
ported from New Zealand (W.D. Reid, N.Z. Journ, Agric., Vol. 43, No. 6. Dec., 
1931, pp. 408-415), and Queensland (L. F. Mandelson, Queensl. Agric. Journ., 
Vol. 37, Part 2, pp. 128-33, Feb. 1932), and a bacteiial blight has led to very 
severe losses in the big bean-growing district of Oosford, New^ South AVales. 

Samuel (Journ., Dept. Agric., South Aus., Vol. 34, No. 7, Feb., 1931, i>. 740) 
records a bacterial spot of beans in South Australia as being probably due to 
Phytomonas medicaginis var. phaseolicola. 

Since the Orst occurrence of the disease in this State very sevei’e losses 
hav^e occurred at Nedlands in extra early crops of “Canadian Wonder” beans, 
and also of the same variety at Deraldton, Halcatta, Spearwood, and other 
places. 

The .seed-raising industry at Orbost, Victoria, has been completely dis- 
organised, and the Victorian and New Zealand Departments of Agriculture have 
instituted Seed Certitication Scheme.s in an endeavour to provide seed buyers in 
the future with disease-free seed. 

investigations under way by the Department of Agriculture in Victoria, 
accoi’ding to a letter from the Plant Pathologist, Mr. D. B. Adam, include 
varietal resistance trials, seed tieatments, spraying and dusting experiments, 
the use of aged seed, and various systeims of rogueing, 

SYMPTOMS OF THE DISEASE. 

On entering a Held severely affected with bacterial blight, the lirst im- 
pression gained is that the germination has been very irregular, and that the 
affected plants are suffering from nitrogen starvation combined with the effects 
of an exceedingly severe drying wind, although it may be very well known to the 
observer that neither of these things could possibly be the cause of the trouble. 

In a number of patches where the disease obviously first appeared, all that is 
,^t of the aff'ected plants will be a tW stiff stems with shrivelled and clried- 

leaflets still hanging to, in some cases, or else fallen from, the leaf stalks 
or petioles, which usually remain stiffly erect. A number of the plants may 
JvBLVfi grown little, if any, further lhan the seed-leaf .stage, y 4 
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Kjg, t, — Wilts of “Red Kidney” bean plants one month after inoiMilutlon with various haclerial 

pathogeues. 

The plants were Inoculated at the first leaf node A. Phi/lomona<i wnhrtunms var. 
Vhdficf.lucln : P, chick; C, Phyt. phaifcoli var. fusvmis: T) and K, two strains of Phyt. phiisf‘oH; 
and G, two tstrains of Phyt. flavcinnfancns. 

B represents a perfectly healthy unluoculated control plant photographed on the same sc-ale 
as the others. 

(Aftfr HurkhohUr, ^'Thc Uactrnal Di»cn(ivs of Jican/' Cnnidl Cnivcmiln Kjrpl, 

te. Memoir 127, AprU, 1930.) 
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A number of the leaves may have fallen away from the plants at the 
abseission layer near the base of the leaf-stalk (petiole), while in other cases 
thjg leaflets will have dropped olf with their own stalks (petiolulea), leaving 
thh ptjtioles projecting stiitly into the air. The swellings at the base of infected 
petioles may be very much wntersoaked in appearance and still (juite green, 
even though the end of the petiole is browned and shrivelled. 



Fij?. 2 — Pods of “Reel Kidney” bean HboAvirig lesions 
cauHed by PhytomonoM medicayinia var. phOHeolicoJa. 
(After Burkholder, **The Bacterial Diyeasea of the 
Bean,** Cornel! Uniicrsitt/ Affne. E.rpt. Bta. 
Memoir 127, April. 198«0.) 


If the weather conditions are moist at the time, or if the plants are grow- 
ing in a very moist situation, or have been recently heavily watered with a 
ai^inlvler, beads of bacterial slime may be fbiind exuding from the nodes on 
the stem, just below the bases of the petioles, pr from the wounds left by the 
I falling away of the leaflets, leaves or cotyledons (seed leaves). Elongated,.;.; 
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very irregular, slightly sunken, brown lesions with a reddish-brown margin may 
occur on the stem, and a more or less complete brown girdling of the stem with 
a reddish margin and considerable bacterial ooze may! located at the point 
where the seed leaves were formerly situated. Some of the leaflets which have 
not yet dried out may show a considerable number of rusty-brown, more or less 
confluent, small irregular lesions between the veins, the remainde]* of the leaflet 
having a very sickly, nitrogen-starved, mottled appearanct*. Such leaves arc 
frequently very ragged at the margins and shot-holed’' in appearance. Small, 
dark-green watersoaked, oi* dead, areas may occur on the leaflels, eacli spot 
being surrounded by a eomi)ara lively enormous pale-green halo. 

vVlfeeted pods may show one to very numerous more or less circular dark, 
green w’atersoaked lesions, from whicdi bacteria may exude in beads in moist 
weather, in a very moist situation, or when placed for a. day or so in a moist jar. 

These areas later on may dry out and become more or less reddish or 
brown in colour. The diseased areas may run together and ('ause malformation 
and withering of the infected T>ods. 

Karly sown and late autumn <‘rops are generally the most scver(*ly affected, 
as the cool, moist, atirmspheric conditions are more favourable for tin* spread 
of ttii' disease than hot, dry, conditions. The danger from bacterial blight is 
greatesi in th(* localities which would otherwise be the most suitable for the 
production of very early crops, that is in the frost- free coastal ar(*as and 
picked spots close to the Swoiii River or other favoured locations. The disease 
is api)arently spread about in the field from the primarily-infected plants by 
driving rain, hail, overhead Avatering, insects, or cultivation and liarxcsting 
operations Avhen the plants are in a moist condition. The spread of the disease 
in the field under suitable conditions may ))e exceedingly rapid. 

CONTROL. 

The disease is carried by the seed, and the only known control measure is 
to plant seed harvested from disease-free crops, on new land, or land that has 
not grown an infected crop for at least three years. 

Since infection is not only carried on the outside of the -(*ed, but actually 
in a number of e-a^es inside the seed coat, seed disinfection is im])ossib]e, as 
any (reatmeiit severe enough to kill the bacteria within the seed coats would 
also kill the seed. 

The appearance of the seed may give no indication as to whether the dis- 
ease is present or not, as perfectly healihy-looking seed may be carrying sulH- 
eieiit infection to give total crop failure under suitable climatic conditions. 

Hacteral blight can only be detected with any degree of certainty in the 
seed by a long and tediou*^ laboratory investigation, or, better still, by actually 
grow’ing a representative sample of the seed in disease-free soil prior to the 
planting of the bulk, and carefully observing the test seedlings for any signs 
of disease. In the seedlings bacterial blight may bo recognised as small dis- 
eased spots Avhich develop on the cotyledons {or seed leaves), wliich are at- 
tached to the top of the stem Avhen the seedling stem appears above ground. 

In view of the seriou^^ result that will almost inevitably attend the intro- 
duction of oven a small percentage of infected seed on to a [iroptirtv, growers 
who know that their land and crops are clean arc strongly advised to raise thair 
own seed, even though it may be contrary to their practice and inclination to 
do so. It is important to remember that bacterial blight is carried almost solely 
by the seed, and properties that arc now' clean may therefore be Kept so per- 
haps indefinitely by the expedient of planting only clean seed. 
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Clean seed may perhaps be obtained from an originally diseased line, by 
growing a crop during the hot dry weather, provided that artificial waterings, 
if necessary at all, are kept down to the irreducible minimum, and that the dis- 
eased plants are pulled out and burnt as soon as noticed. Fre(|uent inspections 
should be inade as soon as the setnl has germinated, and any weak or sickly 
plants, as well as plants with spotted seed leaves, or with blight spots on the 
leaves or stems, should be carefully removed and immediately destroyed by fire 
or boiling. Bean i)lants shoidd never he worked amongst when any moisture 
is present on the leaves, as infection may easily be spread in this way. 

(Jrowei's whose crops are infected should burn all diseased plants, and 
should not i)lant the infected land to any variety of beans for at least three 
' years. 

lingarding varietal suscrphhilitit. Dr. K. .1. Noble, Biologist, Department of 
Agriculture, New South Wales, in a letter to the writer dated 13th Noveud'er, 
J931, say.s — 

‘‘Bacterial blight of bean has been very prevalent in this State diuiiig 
the last two seasons, and at ])reseiit is so widespread in ‘Canadian Wonder’ 
crops that only limited supplies of beans are reaching tlie market. Th? di •- 
ease tii*si came under notice in this State in 1928. 

“Field observations have been made by this Department on relative re- 
sistance in about 2(K) varieties and selections of beans for two seasons, but 
«o variety ban shown outstanding resistance. 

“‘Kentucky Wonder’ and ‘Kjncnre’ pole beans have been among the mo>t 
resistant. 

“Most lots of ‘Canadian Wondei’ bean seed on the New South Wales 
market at present are infected to a greater or lesser extent, but most of the 

fancy lH‘ans are blight-free so far Tt is understood that iinost of 

the seed of the fancy types is iin| sorted from overseas. 

“It is coimidered that beans will e<uitimie to be a very unsafe crop until 
disease-free seed can be raised,” 

Ml’. D. D. Adam, Plant Pathologist of the Victorian Department of Agri- 
culture, in a letter to the writer dated 16th November, 1931, advises that — 

“ held observations suggest that the green bush beaiiN ‘Pale Dun’ 

and ‘Felthaiu’s Prolific^ are more resistant to bacterial bligltt than the ‘Can- 
adian Wonder.’ The green beau trade is not so keen on these varieties be- 
cause the pods, ill the tase of ‘Pale Diur are smaller, and in the case of ‘Felt- 
ham’s Prolitic’ less lleshy than those of ‘Canadian Wonder.’ 

“Among waxpod or butter beans we tind that the ‘Startler,’ though cer- 
tainly not immune from bacterial blight, is fairly resistant.” 

So far we have only experienced bacterial blight on the ‘M anadiaii 
Womler” in We^terll Australia. 

' Jn conclusion^ 1 cannot too strongly einpha.sise that unless growers can obtain 
absolutely disease-free seed (as for example seed certitied by a (lovernment 
Department of Agriculture to be blight-free), and ])lanf it on disease-free soil, 
they would be very well advised to give up growing “Canadian Wonder” beams 
altogether, and confine their attention to the other varieties mentioned above 
as being somewhat resistant. Even then, large-scale planting should be uvoide<l, 
except with seed known to be disease- free, as in view’ of the seriousness and 
rapidity of spread of the bacterial blight disease, bean growing is at present, 
tmder any other conditions, far too much of a gamble. The advice given above 
apidies payriicularly to early or late-planted beans. There w^ere many failures 
last seasoln owing to neglect of this advice. 
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PERTINENT TOPICS. 

Gko. L. Sutton, 

Director of Af>:rieultnre. 

THE AUTUMN W()KKING OE NEGLECTED AND OTHEH FALLOWS. 

The effects of low j)riee.s and the lyeiiei’al depression have been re II ec ted in some 
of the land which has been fallowed, or rather, imperfectly i’allowed, for seeding; 
during* the current season. In many instances the initial l)i*eaking* uj) of the land, 
the thoroug;lmess of which is important, has not always been well done and the con- 
se(|uence is that the ground in some cases is very rough, and in most cases is 
covered with dry weed growth or tilled with weed seeds. 

The treatment which this land will receive between now and seedinii will have 
a very material effect ution the yield of the resultant crop, and there au* some who 
fear that such land is hardly worth ci opping. Thij^, however, is not the case, for, 
whiNt the land so treated may not have the maximum amount of moisture stored 
in it, nor contain all the available nitrogen which good fallow has, yet it is to bo re- 
membeied that, usually, poor fallow is better than no fallow at all, and iirovided 
the ante-seeding treatment is such that it controls the weed growth and tends to 
consoliilate ihe seed bed, good ciops consistent with the <|ualit\ of the land and the 
character of the season are possible. 

The natural agencies of rainfall an<l time will Icuid to bring aliout consolida- 
tion. If the ground is lumpy some assistance should be giyen by the cultivation 
of th(‘ soil to bn*ak u]) the lumps. This yvork can b(‘ done even before the rains 
<ome, inoydded the implements available aie such as will enable the land to be dealt 
with effectively should it be hanl. 11 the ground is at all loose, tin* springtync 
<uIli\ator is very suitable for this purpose. 

No amount of cultivation whilst the ground is dry will, however, destroy the 
weed groyy'th yvhich yvill subse(|uently r(*sult from the seeds which are now in the 
seed bed, for it must be lemembered that, fundamental to ])ractical methods for 
the ilestruction of yveeds, is a recognition of the fact that though yv(*ed seeds cannot 
he destroyed by culti\ ation, the w’eeds resulting from the germination of lhes(* :,eeds 
can easily be destroyed in their early stages. To make use of this fundamental fact, 
one must yvait until the rains come, to allow sutlicient time for the seeds to com- 
mence germinating, and then cmnmcnce cultivations so as to destroy tin- ]>lanls re- 
sulting from such germination. 

The cultivation foi the destruction of yveeds must he \cry thorough, and must 
be done by implements whieh are ^nitahie for the pnrjiose, and which, in addition 
to tlmroughly w’orking the soil, will destroy w'eed growdh. Whilst the weeds are 
young and the giound is soft, the springtooth eiiltivator, with wide points, in (jiiite 
satisfactory, pioyided the yvorkmanship is good, hut, as the weeils heconu* more 
<le\cloj)ed or the ground becomes haid, this imiilement will be le^s (Elective, and 
other inaehines designed for heavier conditions yvill ha\e to he used. Decaus(» disc 
imjilements have a tendency, particulaily on clay land, to make the ground too line 
on tJie top, and then eventually to “set,'^ a rigid tyne “dnckloot or share* ciiltnator 
is preferable to the disc. 

A single cultivation after rain is, lioyvever, not all that is necessaiy, for the 
result of the lirst enltivation, while* ele*stre)ying e>ne batch eif w’ceds, is tei liring ahemt 
<'e>nditions which will help the growth of weed seeds neit iireviously germinated, 
and so a second eultivation, preferably at right angdes tei tlu* first, at a later elate, 
say a week to a fortnight later than the ftist, is advisable in eireler tei ensure a ch‘an 
seed bed wliieh is se> essential tei good yields. Ihis see’eind <*ultiyaliem can take phiee 
and usually deies take jdace* immediately jirior to seeding. 
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Whilst each cultivation should he thorough, it does not necessarily follow that 
it should be deep. A good even mulch of two inches is sulhcient at this time. 
Deeper cultivations should be avoided because such bring weed and disease seeds 
to\the surface layers where the conditions for germination are more favourable, 
W’hereas if left in the deeper layers most, if not all of them, would have remained 
dormant. 


Summed uf), tlie treatment to sii\e these neglected fallows in order to secure 
tile best results from them is: — 

(1) If rough, to cultivate them prior to the autumn rains, and 

(2) Wait for the rains, then thoroughly cultivate IV 2 to 2 inches deep a 

few days after the (irst I'ains, followed by a second cultivation, about 
IV2 inches deep, fioin a week to a fortnight later, immediately ])rior 
to seeding. 


“TAlvK-ALL” AND OTHKR CEREAL ROOT ROTS. 

The Importance of Wet CuHirntion Prior to Seeding for their ('ontroL 

Of the several cultural opera titms which are nccess*iry to control the disease 
known as ^^Takc-all,” the jmiiortancc of timely wet cultivation just before seeding 
cannot be over emphasised. This i^ the semi-Hnal link in the chain of protection, 
and is the more im])ortant when some of the preceding links in the chain have only 
been imperfectly dealt with. 

On most farms it is probable that, in the autumn, the soil contains more or less 
spoies or seeds of the *‘Take-air’ fungus Avhich are lying dormant, r(*ndy to start 
into activity with tlie lirst s(*asonal rains. These fungus seeds or spores have to be 
treated very similarly to the seeds of weeds, inasmuch that cultivation will not kill 
them whilst they are in the form ol' spores, hut the desired result can in* achie\(‘d, 
us in the case ot' weed seeds, by allowing them to germinate and then destroying the 
host plants to which they may have attached themselves. Ob\iously, as Ihe fungua 
is a parasite, tlie germinated spore will perish unless it becomes attaclK'd to a host 
plant. 

To control any of these “Take-all’’ diseases it is essential to delay seeding until 
the rains come and allow the spores an opportunity of germinating, attaching them- 
sidves to the host plants, a process which only takes a few days, and then to culti^ 
vate the gi'ound so as to destroy the host plants or weeds and the fungus at the 
same time. This, however, is not quite sufficient, for recent investigations have in- 
<licated that the mycelium of the disease which, in infected plants, is found on that 
t'ortion of the stubble below the surface of the ground, as well as on the bases of 
the stems above ground, is carried over the summer in a dormant condition. 
With the advent of the autumn rains this bursts into activity, throws out spores 
and they in their turn are a second source of danger until destroyed. They can be 
destroyed, as were the first spores, after they have germinated aiid attached them- 
selves to some host plant such as barley grass or self-sown wheat. For this pur- 
pose a second cultivation is necessary, just as the second cultivation after rain is 
for the destruction of wild oats or other weeds. The double cultivation after rain, 
which is so benelicial and essential for the control of weeds on ^‘dirty” fallows is 
also OTie of the important factors in the control of ‘‘Take-all” diseases. 

The filial link in the chain of protection is the liberal applVation of supet- 
pbpsphate with the seed, foi* it has been found that this brings about a soil condi- 
tion, immediately around tbe se(*d, nufavourable-to the growth of the fungus. 

A double^ cultivation after rain will, in most seasons, necessarily delay tlie 
planting and will force the farmer to plant mid-season and early varieties. Where;/, ., 
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*‘Takp*aJr^ and siiniJar diseases are truublesunie, the varieties chosen should h<* 
planted as late as is permissible i'or each variety in accordance* with the recom- 
mendations of the l)e|)artmeiit. 

Dl-CALCITM PHOSPHATE— A NEW LOCALI.V MAXUFACTl'UKD 
PHOSPHATE FOK STOCK LICKS. 

The absence, or a deficiency, ol* any oseutial inj»Tedient in their food, is likely 
to cause a depiav(‘d aiipetite in stock. Experience has shown that in this State a 
dejiraved ap])ctite in cattle and slieep is almost invariably due to phosplioriis de- 
liciency. From the reports which have reached this Department, it is jirobable that 
lu. siiif^le disease in this State makes a greater toll upon jirodiictivity of our stoctk, 
ov has a greater death roll, than that due directly and indirectly to an insufficient 
quantity of phost>horus in their food. In the ca^e of dairy cattle, one of its tint- 
ward Mgns is depraved appetite ami eouset|uent bone chewing, and it is rcs[)on.-ihle 
loi* losses due to Toxic paral>sis or Botulism, formerly known as impaction or “dry 
bible,’’ and also, in some cases, to sterilii\. With slice]), a very common visible sign 
is the eating of rabbit carcases or other debris due to the craving c()nse(]U(*nt u})on 
the deficiency in the diet. The result of tlie deficiency is reduced wool ])roductivity, 
general debility and fretiuenily death. The death is often wrongly ascribt‘d to eat- 
ing tin* jioisori which the rabbits ate and which caused their death. This, liowever, 
is not so. The death of tlie cattle or sheep is indiiectly the result of the |)hos|)horus 
4 leficieucy in the food the animals are recehing, comliined witli the jirestmce of an 
4)rganism, known as /L hftfidimfSy found in tlie bones chewed or licked by the ani- 
mals, and also in the rabbit carcases or other debris for whicli the animals lane a 
craving*. This craving is due to the phosphorus defiidency in the food, and wiien 
the animals satisfy it by eating tlie rabbit carcases, etc., they also ing(*sj the 
crg'ini^m and this sets up the t»‘ouble which in mun\ cases results in deatli. Even 
Ihougli the Boiulinus organism ma\ not be present in the bones or debris and so 
4ause deatli, the health of the animals is seriously affected by the deficiency of 
j)h<)s])liorus and the ])roductivity of the animal is reduced. 

For li>gienie reasons the carcases should he burnt or buried, and, for the gen- 
4*ral healtli of the stock, the phosphorus detieienc\ should be remedied and the de- 
j)rav(‘(l a])petite ami craving pitnented. This can he done by providing, either in 
the feed or as a stock lick, some phosjihatic conquiund such as ground rock i-hos- 
phate, superphosjihate, sterilised bone meal, basic su])erphosi)hate, e^c. Tliough 
these and others are suitable, the\ are not eiiually suitable. Their relatixe posi- 
tion is summed up by Sir Charles Martin, Chief of the Institute of Animal Nutri- 
tion, as follows:— 

It does not signify wliat form of pliospliatt* is eontniiied in the lick, j)roxided 
that sntficient is absoriieH into the animal system, and the other ingredients are not 
harmful. The amount absorbed (Ie]H*nds, apart from tlie content — (1) on its avail- 
4:bilitv, and (2) ])alatability. 

Availability is decided by the state of subdivision, solubility in digest i\e jniees 
4 >f varying hydrogen ion concentration, and some physiological factors not yet under 
stood. 

The availability for cattle of a number of {)hos]>hatic materials lias be(*ii roughly 
estimated by Theiler and Du Toit in South Africa by finding out the amount reipiired 
to cure in fwo months the craving for bone-chewing in oxen, in which the habit was 
\\ ell established. 

* ,1, t- • 'If 

As far as I ean gather from the analysis of the records of their experiments, a 
daily dose of about 15 gms. (i- oz.) ^HMiosphorie. acid'' in the form of either ortho- 
phosphoric acid, di-sodium phosphate, di-calciuni phosphate, commercial superphos- 
phate, or bran was adequate. Of bone meal, 30 gms, (1 oz.) “Phosphoric acid was 
necessary; of rock phosphate (probably Moroccan) 40 gins, (nearly D/j ozs.) was 
insutficlent, and South African rock phosphate from Saldhana Bay was of no use. 
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j Howover, when all ia said and done, the readiness with which the animal will 
aviul itself of the lick provided controls the situation. This can be determined by 
field experiments, but there is already a good deal of general experience to draw 
upon. 

Experience gained at our field stations at Dismal Swamp,” Kangaroo Island 
and ** Meteor Downs” indicates that sheep consume bone meal and di-calcium phos- 
phate mixed with salt readily in the dry season; ground Nauru phosphate less 
readily, but enough is eaten to supplement the diminished [)hosphoru8 in the herbage 
during the dry weather. Nauru phosphate was recommeiuled by Brunnich and is now 
extensively used^ throughout Qiieonsland with, I understand, satisfying results. At 
” Meteor Downs” it is consumed by our sheep in apparently sufficient amounts, little 
Avhen the grass is green and a good deal when the paddocks arc dry. It is ch(*aj)er 
than bone meal or di-caleium phosphate, but the greater content of ” J'hosplioric 
acid” and greater availability of the last mentioned more than compensates for the 
extra price. Super and glycerophosphate sheep appear to dislike, though they will 
cat them if hard put to obtain a supply of phosphorus. 

From the above it will be seen how very desirable it is to have on the local 
market a i)hosphatic material ol' such high availability as di-caleium phosi)hate, 
hi this connection it is interesting to record that, three years ago, in a short article 
“IMiosphatic Licks for Stock,” ]niblished in this Journal (December, 1928), the 
author, when referring to the need of a suitable phosphate for licks in We.^teni 
Australia ivrote — “It is believed that this will be supplied in the future by a 
specially prejiared fireeipitated calcium phosphate.^^ This belief has now been 
realised, and in response to the I)e[>artmeiital re<iuest the Fuming Smitli-]\ft. Lyoll 
Fertiliser Fo. are now manufacturing a high grade di-calcium phosphate suitable 
for use in the preparation of phosphatic stock licks, and are placing same on the 
market.* 

In addition to its availability, anotlier very distinct advantage of di-caicinm 
phosphate is its high (piality, containing as it does some 40 jier cent, ot' “jiho'^pliorie 
acid.^’ This will enable a very palatable lick, and, at the same time om* ot high 
grade quality, to be prejiared, even when a comparatively large amount of salt 
used. This has been a difliculty in the past as sotne of the phosphatic compounds, 
in ordei* to be rendered palatable, re(|uire .so much salt or other im^licants -to bi* 
mixed with them that the quantity of “phosi)horic acid’’ unduly low and. in con- 
sequence, some licks contain far too much salt in proportion to their conttMil of 
“phosphoiic acid.’’ When this is the case animals, in an endeavour to sati<f\ the 
craving for phosphate, eat more h,m 11 than is good I’or them. In putting forwai’d 
the Deiiartmeiital formulae, A, B, and F,t this feature was kept in mind and the 
proportion of ])hosphate kejit liigh at the expense, undei* some conditioiw, of its 
palatability. J)espite this, however, the phosplioric acid content was not always 
sulhcient to satisfy the requirements of the animal, as the following iiistaiicM‘ with 
stud weaners will show. The owner had mixed a lick in accordance with formula F, 
which contains twice as much jihosphate as salt, and half of the ])Iiosphate was in 
the readily available form of di-calcic phosphate. To use the owner’s words — “The 
young sheep did not lick the mixture, they ate it,” but a later report staled that the 
depraved a}»petite was not cured, and so the amount of iihosiihate was doubled, 
AVitli satisfactory results. The ])alatability of the lick, in this instance, was main- 
tained by an increase in the amount of molasses. 

Even if the new di-caleium ]>hos})hate be mixed wjth its own weight of salt, 
because of its greater availability and higher jihosphatic content, it will be of much 
better quality than Formula C, which contains salt eipiivalent to only half the 
weight of the phosphate. It is also slightly more valuable than the double 
strength mixture referred to. In addition it will not ha\e the disadvantage of 
caiTying the considerable i)ercenlage of gy])sum wdiich is ])i*escnt in basic super- 
phosphate, and which serves no useful pur]>oae and must bo regarded as a diluent. 

* • Since writing this article I have learnt that the Cresco Fertiliser (Jompuny has also placed a 

concentrated di-calclc phosphate slock lick upon the local market. 

t "Phosphatic Licks for Stock" — Geo, L. Sutton, Journ, Ay Hr., W.A., Vol. 5 (2nd Series), 
Dec., 1028, p. 897. 
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( ‘oinmercial di-calcic phosphate is a tasteless powder Avhirh mixes readily Avith 
salt. Experiments are now proeeediiif? to determine the amount of salt necessary*, 
to add to it in order to make it palatable and acceptable to stock. It is in a very 
line state of division and, i‘or lick purposes, it Avill recpiii'e to ))e mixed with a small 
amount of molasses to act as a binder and as an a])i)etiser. 

Compared with Bonemeal, which is a convenient standard for com]jarison, di- 
<alci«* concentrate is 50 per cent, richer in “phosphoi'ic acid'* and c‘ach unit of this 
juay be regarded as twice as available or userul as a similar unit in Honemeal. 


THE JARVIS FRUIT FLY LURE— LOCAL TESTS-PROGRESS 

REPORT* 

L. J. Nkvvman, Entomologist. 

The Jarvis Fruit Fly laire was first otticially published in the Queensland 
Agricultural Journal, November, 19.‘n. The claim was therein made that this 
lure was equally attractive to the Mediterranean Fruit Fly (Ceratitis capitata), 
as it had lU'oved to be to the Queensland Fruit FJy [Chartodacus try (mi). 

The lure a combination of imitation \anilla essence, household ammonia, 
and water. 

It is a fact that the various specie^ of Trypetidae read to various odours 
or lures. This we demonstrated as far back as 1907, when we discovered that 
petroleum oil attracted the males of the Mediterranean Fruit Fly. This stimu- 
lated further resoandi, resulting in the pollard, borax, and water lure, and mor<» 
recently, the discoAwy that the pro])rietary pi'epai’ation knowm as concentrated 
(’le/i'^el W7IS even more attractive. 

With file object of determining whether the Jarvis faire was a more etlec- 
tive one than those now being used locallv, a set of experimental fests was 
commenced on the 5ih February. Tavo glass jar traps of a eapaeity of pint each 
A\ere used in separate fruit trees. The Jarvis Lure was placed against Clensel 
as a control. Jn ea('h tree* a jar of each lure was placed and suitably marked to 
aAoid confusion. 

The traps have their positions changed each week, thus ensuring an eipial 
ehaiice of capturing the tlies. The lures are renewed every 7 days and the dy 
contents counted and sexes determined. 

The Jarvis formula, as otlicially giACn, is strictly adhered to, namely. Is oz. 
of imitation A'anilla e.ssence, Vo oz. household ammonia, 29 ozs. Avater. The 
Fleiisel control Avas used at the strength wc* always advise, ^ ])art to J9 ])arts 
Avater. 

7 he progressiA^e results to date huA'e proAcd that the Jarvis Lure lias but 
a very slight attraction for the JMediterranean Fruit Fly in this State. 

In vieAV of these results, local growers are adA'ised to continue with either 
of the lures as now adA^oeated by this Department. 

The test is being continued, and Avhen dualised the relative ea[)tiires of 
dies and their sexes will bo giA^en in tabulated form. 
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PASTURE RENOVATION. 

IKKIOATION AKEA (OBSERVATIONAL). 

C. Gij.kh (Dairy Bianch) nnc] H. K. Gihsoxe (Irrigation Branch). 

For i)urpoR(N of observation, and with the object of demonstrating the pos- 
sibility of rapidly improving poor pastures, a paddock was selected with the fol- 
lowing characteristics: — 

(1) Need for drainage. 

(2) Possibility for irrigation. 

(.‘1) Low fertility; little, if any, response to fertiliser having been noted the 
previous season, probably owing to lack of aeration. 

The ground on which the experiment was carried out is a chocolate loam, the 
herbage in evidence prior to treatment being: — 

(1) Couch Grass of a very poor (piality (harsh and lacking vigour); 

(2) Guildford Grass growing to a height of approximately 4 inches and 

brownish in colour; 

(8) Subterranean Clover- a few stunted plants. 

First Statje. 

Ploughing was considered necessar\ in order to facilitate — 

(1) drainage; 

(2) irrigation; and 

(8) the j)roj)aration of a suitable seed-bed. 

This was carried out in October last year, to a depth of o inches with a single 
fuirow mouldboaul j)lough, and left open for a fortnight. No suitable” implement 
was availabh' foi' further opei’ations, and the country was lying thoroughly .open, 
due to its conch-bound condition. Hoof cultivation was decided upon as the mo-t 
economical way out, and with this object in view Sudan Grass was seeded at tin? 
ratt‘ of 12 lb. per acre — Potato ^laiiure No. 2, containing superphosphate and 
ammonia in the ))rop()rtions five to one lespectively was broadcast at the rate of 
1 cwt. pei* acre and harrowed in. Germination was good but aftergrow’th poor, 
suflicient, however, to aciiieve the object, as being fed off twice before the end oi: 
»lanuary, traini)ling from slock con>olidated the open ploughed land. 

Second Stage f commencing on 2nd Frhrnarg, 1981. 

It was decided to make further observations, as (’ouch was plentiful and con\- 
nu ncing to sIioav more vigour. Water was a])plied on 2nd February. Fertiliser — 
Sulphate of Ammojiia at the rate of 1 cwt. per acre versus Nitrate of Soda at rate 
of .1 cwt. per acre. No Superphosphate. This was broadcast and well harrowed 
in live days after waterings this j>eiiod being necessary in order to obtain a mulch. 

Superphosphate was not applied, it being assumed that sufficient phosphates 
were available, although tliis assumption was probably not ju.stifiefl, and a dressing 
is always recommended when any fertiisers are being applied. 

Both fertilisers gave good results, the Couch responding rather more quicklj* 
to the Nitrate of Soda. Inttle variation, however, could be noted later. 

, For the remainder of tlie summer the treated area was graced rotationalJy 
together with older fields. The healthy colour and vigorous growth of the treated 
area was outstanding in comparison with the distinctly yellow colour of the older 
ams suffering from lack of drainage. 
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March, 1931. 

, Drainage was now commenced with the object of overcoming future trouble 
from surface Avater. Labour was scarce and it Avas necessary to curtail the work ‘ 
as much as possible, and Mr. London arranged to cut drains to a depth of 18 inches 
by 12 inches Avide only. This, however, jiroved effective, and by the middle of 
April (one watering only intervening), the colour of Couch over the Avhole area 
was noAv healthy. 

Mineral Deposit, ]t should he noted here that, folloAving the March applica- 
tion of water, by which time drainage Avas complete, a Avhiie mark a]) proximate? y 
3 inch wide was to be sihui along the drain o inches below the surface level, indi- 
cating a very heaAry mineral deposit, noAv probably lowered sufficiently to be no 
longer detrimental to pasture grasses. Previous to drainage this deposit had been 
on the surface. 

* ' May, 1931. With a view to obtaining Avinter grazing and a superior type of 
the follovniig seeding Avas carried out early in May (aftei* drastic har- 
iwinpf) : — 

Perennial Kye (trass — 7 lb. per acre. 

Subterranean Clovei* — G lb. per acre. 

Oermination Avas good but groAvth generally was unsatisfactory, i)r()bably owing to 
fertilisers being omitted when sowing these seeds, grasses in particular showing 
little inclination to make h(*adAvay, it l)eing necessary to seairh closely in order to 
obs(*rve them. 

Intermittent grazing, lioAvever, was carried on luitil eaily September, when a 
further dressing of fertiliser \A'as applied; this consisted of — 

Superphosphate 2 parts -)- Sulphate of Ammonia 1 part over the major 
portion at the rate of 1 cwt. per acre, and 

Superphosphate 4 pai’ts Sulphate of Ammonia 1 paH over two lands 
running througli the centre, Avith the object of ascertaining if possible 
whether phosphate or nitrogen Avas laeking. 

Harrowing. The whole area was lightly harrowed with the Sunhhule imple- 
ment after fertiliser application and closed from stock for six Aveeks. 


lie suits. 

No. 1 dressing Snj)erj»hos])hate 2 parts, Sulphate of Ammonia i jiart, gave 
excellent results, both (Irasses and (lovers i’i‘'^ponding rapidly. 

No. 2. Supei phosphate 4 parts, Sulphate t»f Ammonia 1 ])a!‘t, both grasses 
and clovers responding less rapidly, probably Ic-^s than one-tenth c.dible fodder 
being available when pasture Avas throAvn oj>en for grazing. 

The main head ditch for irrigating purim-es was altered in direction, and by 
shortening the lateral irrigation channels it Ava^ found possible to irrigate the whole 
urea thoroughly in half the time previously taken. 

The 13 acres of iiTigable flat Avere divided into four fields, and during the 
l)re^ent summer huAe been grazed rotationally. The figures below Avill indicate the 
< conomi (5 value of coiitiolled grazing combined Avith irrigation : — 

Total butter fat produced 
Butter fat per cow 
Butter fat per acre 
AA’erage cost of feed per moiit 
Fertilisers ai>plied 
Tons of hay conseiwed 


1930. 1931. 

2,632 2,<)77 

188 212 

68.2 74.4 

£8 10s. 

£12 £20 

Nil 8 tons 
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The feed bill wa.s therefore reduml £00 per annum, at an iiiereased co«t in 
fertilisei's of £8. 

The increas<Ml value of butter fat was £17 5.s. 

Summary. 

It appears from these observations — 

(1) Thai drainafre is absolutely essential, neither suiimier nor winter 
growers giving satisfaetory results prior to it. 

(2) Hoof cultivation may be applied to advantage in order to create a 

sultieieiitly compact seed-bed for the inclusion of grasses. 

(.*1) Little time need be lost so far as stocking is concerned,, the carrying 
capacity having been considerably increased over the whole period. 

(4) That the farmer shotild take steps to discover by experiment the weakes'c 
link in the chain of nutritive .substan^^s in his land, as weakness in 
any one link cannot Ik* compensated for by strengthening others. 

ff, as in this instance, the natural sup]>lies of nitrogen are deficient, no im- 
provement in the crop can take ])lace by additional supplies of phosphoric acid or 
potash. This also applies to otlier essential conditions of growth, soil temperature, 
aeration, etc. Tf one or the other is unsatisfactory, then again growth will 
limited or non-existent. 


WHEAT SEEDING* 

TIIK (’ORKElT DEPTH TO PLANT. 

I. Thomas, Superintendent of AVheat Farms, and II. A. Ptitman,* 
l^laiit Pathologist. 

A niiml)er ol’ imiuiries have recently been received from wheat fanner^ as 
to the correct dejfih to sow the grain. 

Ill this connection the wheat seedling itself provides ns with the best 
answer to the (juestion re the proper dejdh of seeding, inasmuch as no inatier 
how' (lee[)ly the se(‘d is sown, provided it is able to germinate and develo}i nor- 
mally, it wull always form its permanent root system at about inehes ludow' 
the surface of the soil. The primaiw or seedling root system w'hicli forms at the 
time of germination normally dies away very early in the gi*owth of the wheat 
plant. 

If one carefully digs up well-developed wheat seedlings, wdien the s#»eds 
have been planted, say, "1^2 inches to inches deep, one wnll find tliat there is 
an ineh or so of thin seedling stem above the seed, and betw'een the seed ai\d 
the point where the ]>ermanent root system is being formed. The deeper the 
$eed is planted the longer is this seedling .stem segment. 

On the other hand, if the seed is planted about 1% inches below the 'sur- 
face of the soil, the ])ermanent root system will develop rat about the same 
level as the seedling root system. This means that the time and energy w’hich 
would otherwise he Avasted in the development of the seedling wheat plant is 
conserA^ed, and a more vigorous and healthy plant results, other things being 
eqiml, than if the Avheat had been planted deeper in the soil. Further, with 
delfv planting there is ahvays a danger of a hard crust forming on the surface 
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of the soil before the young seedling eaii br'eak Ihrougli, with the result that 
a eonsiderabJe number of seedlings may die. This I'ailuve is often attributed 
to malting. 

Deep planting* often indicates an imiiroperly-prepared and improiierly- 
consolidated seed bed. 

It has been loimd that tlie deeper the seed is planted the greater is the 
])ercentage of “bunt” and “tlag smiiU’ in the crop, owing to the fact that in- 
fection with these diseases takes place during the germination of the seed; the 
possibility ot inlection ceasing with the breaking of the first b'af through its 
little white sheath {coleoptUr) . “Take-all/’ “Root-rot/’ and ^‘Foot-rot” are 
also made more serious tlvrough deep seeding, and there is some indication that 
the same t fling ajijilies to frost injury ot* ^^heal stems in* the spring. 

As indicated above, then, tin* pro])er depth to plant wheat luider normal 
conditions, is about Do inches to 2 inches Inflow the snrl'ae»' of th(‘ soil an 
ideal mulch at seeding time being about that depth. Should the mulch, how- 
ever, foi* any reason, he yevy much deej)er, it might he desirable to sow deeper 
Avhen planting early in the season. The reason for this is that light rains fall- 
ing lefore the general winter rains may germinate the seed, but may not be 
sullicient to maintain it for any length of time if planted closer to the siuTace. 


PRODUCERS MARKETS CO-OPERATIVE, LIMITED* 

(^irAHTFKLV RKFOWT. 

Fruif: Uea\y fruit suiiplies forward for December sales p) a good demand 
foj* prime Irnit. Stone fniil of priim* ami large grade sold to a stead v demand, 
Feaclies were short tlirougliout', tin* (ju:irtcr selling at high values. Valencia 
oiang(‘s and lemons were in keen dcmainl throughout. New season a[>}>l(‘s of 
good (juaiity maintained their prices, hut with the increased suiiplios of cooking 
vaiicties, values eased, only large sizes being in demand. With the exeeptioii 
of a few sales, neetarines were iikso sliort-snpplied and iii keen demand. 

Tomato values at the December sales were satisfactory, hut with the heavy 
sip^plics forward the market became over-supplied at the latter part of the 
period under review and values slumpe<l, the lactory taking the hulk ot siip])Ii('s. 

Dartlett pears were also marketed during the end of this period with \ allies 
(inn lor good and clean fruit. 

Vegctahles: Steady sipiplies forward. Potatoes from the metro])olitan area 
ai*e practically tiiiished. The crop generally was lighter than usual, hut values 
Were better than for some years. Pumpkins wen* marketed early in the season 
and values were firm, but during the la>st month supplies increased ami im- 
mature lines caused jirices to receile. Swedes ot good (juality wa*ro very short, 
and a good demand exists, (^ahbage was fairly plentiful early in the jieriod, 
but supplies are now on the short side with firm values. Beans w^ere I airly 
plentiful, but growers experienced a better season this year than last, P(*as 
also were a much better value. Water-melons were plentiful this year, but the 





majority of the crop show th,e signs of the dry weather and are very snialL 
Miere is a brisk demand for all lai*ge lines. Rock-melons were also plentiful 
^ and values steady. Onions: The crop was lighter this year and values are firmer 
iti. eonse<juence, prices at the moment being very high. Rhubarb was in steady 
demand all through. Celery of good <|uality is short, but inferior lines plentiful. 
Bunch lines heavily supplied, and the demand generally weak. Lettuce in good 
demand. 

Eggs: During the quarter under review, egg supplies were maintained from 
13th November to 2nd December with values fluctuating in accordance with the 
supply and demand, and ranging from 9d. to lid. for metropolitan new laid 
hen and standard ; 8L>d. to 9%d. country new laid, and to 8V^d. country 

stores. After 4th December a number of clients ceased export operations, with 
the result that supplies increase<l and were great€*r than the demand >\ith a 
corresponding decrease in values, metropolitan new laid hen and standard 
realising from 6Jd. to lOJd. ; country new laid 6d. to SJd., and country 
stores 5Vv>d. to 7^/2d. We take this opportunity of pointing out that about this 
time supplies from the country had increased, and were hard to (juit at satis- 
factory prices owing to a number of cases consigned from long distances 
arriving in a bad condition owing to the excessive heat. On 19th December ex- 
port operations ceased with larger quantities coming on to the local floor, how- 
ever, the Christmas trade helped to firm the market temporarily, metropolitan 
hen and standard selling at 8d. to 10%d., country new laid 7d. to 8d., and coun- 
try stores 6d. to O^^d. With Christinas over, supplies w^ere still heavy with 
prices easier throughout, but at this time the local floor was again relieved by 
a number of growers cool storing large qiiantitie?« and an agent pulping, this 
had the effect of making the demand equal to the supply and prices rose accord- 
ingly, metrofxilitan new laid hen and standard lOVjjfl* to Is. IlVod. ; country new 
laid ()(1. to Is.; country stores Til^d. to 7d. 

At the end of January cool storing was finished with the floors becoming 
heavily supplied, and prices showing a tendency to ease on all metropolitan 
lines. At present egg values are weak, and with a large number of cogs in •eool 
storage it is a dillieiilt proposition to forecast the tone of the egg market in the 
near future. 

Voultrg: During the (quarter under review poultrx’^ supplies were lieavy from 
November up to Christmas, with good prices offering for all ])rime lines. Aged 
and lialf-grown birds were hard to quit at satisfactory values. Prime cockerels 
realised up to 10s., with the average ranging from 7s. Od. to 9s.; prime hens to 
7s. 3d., wtih an average of from 5s. to 6s.; prime muscovy drakes to 15s. 
6d,, average* 9s. to 13s. 6(1.; prime iuu.s(*ovy ducks to 9s. 9d., average 6s. to 7s. 
6d. Prime turkey gobblers to 43s., average 18s. to 30s.; prime turkey hens to 
20s., iiverage 11 s. to 15s, The highest prices realised wei^e about Christmas time, 
when a considerable improvement was shown in the quality of the birds sub- 
mitted for sale. 

Since Christmas supplies have been moderate, with good values for prime 
cockerels. Muscovy ducks and drakes have l>een heavily supplied, with low 
valiu's offering. There have been no turkey bens or gobblers offering. Aged and 
half-grown birds have realised low values, and are hard to quit. 
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MARKET REPORT. 

Messrs. H. J. Wi^niore & Co., ijtd., of Wellington Street, Perth, have sup- 
plied us with the following information regarding chaff offered at auction in the 
Peith Railway Yards for the period December to February (inclusive). In all 
cases the prices (pioted arc for f.a.((. to prime wheaten chaff, packed in nejw 
bags ; — 

Maximum. Minimum. 

£ s. d. £ s. d. 

December, Dfll .. .. .. .‘i 10 0 7 0 

January, 19;12 12 0 3 10 0 

February, 19.32 .. .. .. 4 10* 0 4 5 0 

Fair supplies oL* f.a.(i. to prime wheaten chaff arrived during the months ot‘ 
December and January, but we are very ploasod to report that tow^ards the end 
of January the value finned considerably, and in several instances f.a.tp to prime 
wheaten chaff* sold at i’4 yxu* ton. During February short supplies w^ere exper- 
ienced, and the market advanced still further to £4 10s. per ton. We are pleased 
to advise th«t at the time of writing the market remains at around this Hgiire, 
and in some instances (consignments have sold at fi'om £4 12s. Od. to f4 15s. per 
ton. 

Oaten Chaff. — In December jnime gieen quality sold at €.4 10s., and f.a.(i. 
found buyers at £3 7s. (id. per ton. During January several consignments of* 
l)rime (luality made £3 12s. (id., and f.a.cj. £3 10s. i)er ton. In February few con- 
signments of prime (luality arrived, and there was a good inquiry for same at £4 
lOs., and for f.a.(i. at £4 5s. ])er ton. We arc pleased to advise that, at the time 
of writing, consignments are still selling at these figures. 

Oats. — Throughout the pe»riod under review the market remained linn, the 
(|uotatioiiH Iming as under:- - 

l)ecem])er, Janua.jw and February. 

(food heavy leed, (luvras and ^fulga-. .. 2s. to 2s. 3d. ])er bushel. 

(lood feeds .. .. .. ..Is. 9d. to Is. lOd. per buslud. 

Wheat. — Dui'iiig December f.a.ci. sold at 3s. 4d. per bushtd, and second grade 
at from 3s. Id. to 3s. IV^d., quality slightly affected with smut realised from 2s. 
(id. to 2s. Od. per bushel. In January heavy consignments came forward and the 
market eased slightly, f.a.fj. made 3s. 3d., .second grade 3s., (piality slightly 
affected with smut r(*alised from 2s. Od. to 2s. lOd. per bushel. During February 
we ai(‘ pleased to advise that the price of f.a.tf, wheat advanced to iis. hi. per 
bushel, second grade charmed hands at from 3a. 2d. to 3s. 3d., samples containing 
smut ball sold at 3s. 2i4d., consignments affected with smut sold at 3s. to 3s. 
Il6d. per bushel. 
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WESTERN AUSTRALIA— DEPARTMENT OP AGRICULTURE. 


LIST OF BULLETINS AVAILABLE FOR DISTRIBUTION. 


No. 30. — The Pruning of PruU Trees. < J. P. Moo^. Prioe 2». 6d. 

No. %4t.-^Hinlts to SkKh Breeders (mrised). R. E. Wair. 

No. 37. — Oonferenee erf Producers^ 1910 and 1912. 

No. 40. — Fruit Packing and Marling and Exporting of Fruit. J. P. Moody and J. Ramage. 
Price 1b. 6d. 

No. 49. — The Feeding of Horses. ProfesBor Paterson and G. L. Sutton. 

No. 67. — Vermin Destruction. A. Crawford. 

No. 60. — The Farmers Clip. J. J. Mahood. 

No. 68. — Flaying and Treatment of Hides. R. E. Weir. 

No. 74. — Tobacco Cultivation. A. B. C. Clifton. 

No. 79. — Shu^ on the Wheat Farm and their JEanagement in W.A. H. MoCallnin. 

No. 83. — Hgrtioidture and ViticuUure. A. Despeis^. Prioe 2b. 

No. 88. — Light Land : Conference. G. L. Sutton. 

No. 90. — Stock Waters : Standard for Composition of. E. A. Mann. 

No. 91. — Dairy Premises. P. G. Hampshire. 

No. 93. — The Home Tanning of Shup and other SJdns. H. Salt. 

No. 9A — Poison Plants of W.A. D. A. Herbert. 

No. 99.— Aarifoltan White. G. L. Sutton. 

No. 101. — Cotton Cultivation. G. L. Sutton. 

No. 103. — Kerosene Method for Eradicating Zamia Palm. G. K. Baron-Hay. 

No. 106. — Pedigree Selection of Seed. G. L. Sutton. 

No. 106. — The Red Legged Velvet Earth Mite. L. J. Newman. 

No. 112. — Automatic Device for Eradication of Stickfast Flea. G. Allman. 

No. 113. — Picked Pieces : Classification of Clip. 

No. 114. — Slue Mould on Citrus Fruits. W. M. Came. 

No. 116. — The d^alue of Windmills for Pumping Water in W.A. A. H. Soott. 

No. 117. — Cream. P. G. Hampshire. 

No. 149. — Lucerne. G. L. Sutton. 

No. 192. — Root Rot. A. J. Despeissis. 

No. 220. — Irrigation' and Drainage. A. H. Soott. 

No. 221. — Soudan Crass. G. L. Sutton. 

No. 226. — Subterranean Clover. G. K. Baron-Hay. 

No. 238. — The first Australian Studmaster — His Flock. G. L. Sutton. (Reprint from ** Jour- 
nal**) 

No. 239. — Field Experiments, Chapman I. Thomas (Reprint from ** Journal.**) 

Na 241. — Field Experiments, Merredin. Langfield (Reprint from ** Journal**) 

No. 242. — Fidd Experiments, Avondale. Wild and Bailey (Reprint from ** Journal’*) 

No. 243. — Successful Codlin Moth Control in W A* G. W. Wiokena. (Reprint from '* Journal'*) 
No. 246. — Leaf Bust of Stone Fruit. W. M. Carne. (Reprint from *' Journal”) 

No. 246. — Fidd Experiments — Wongan Farm. 1. Thomas. (Reprint from ''Journal”) 

No. 249. — Phosphate or Phosphoric Add G L. Sutton. (Reprint from '* Journal”) 

No. 260. — Sheep — Hand-feeding, H. McCallum. (Reprint from "Journal”) 

No. 26l.^RuthergUn Bug. J. L. Newman. (Reprint from "Journal”) 

No.' 262. — Worms affecting Sheep. H. W. Bennetts. (Reprint from "Journal**) 

No. 254. — Sorrd. W. M. Carne, A. B. Adams, and C. A. Gardner. (Reprint from " Journal” 
No. 256. — Climbing Cut-worm or Tomato Mdh. L. J. Newman. (Repr&d from " Journal.**) 
No. 268. — Pasture Development in the Great Southern Area. J. T. Armstrong, B.Sc. (Reprint 
from " Journal”) 

No. 259. — Phosphatie Licks for Stock. Geo. L. Sutton. (Reprint from " Journal”) 

No. 260.— TAe Treatment of Bonding Greens, Tennis Courts and Lawns. P. G. Hampehire. 
(Reprint from " Jour^’*) 

No. 261, — Rose Chief of WoRongbar-^The value of **Breoding*** P. G. Hampshire. (Reprint 
from "Journal”) 

Na 2S2.--^The Blow-fiy Menace. H. MoOallum. (Reprint from " Journal**) 

No. 2Bh.^Dairy Farm Competition. Harvey District G. IL Baron-Hay. (Reprint from 
"Joumri.*’) 

No. 264 .— AIsiIb (Boner. 0. A. Gardner. (Reprint from "Journal”) 

"Na 266«— Rfue Lupin. G. L. Sutton. (Reprint from "Journal”) 

Ka ^6b— STAe Stachbsrry Pest Q. L. Sutton. (Reprint from " Journal.*’) 

9l7*— Agriowiuenl Society Crop Compsdtiom. L Tbemas. (Reprint from 

Na 268.— Roil AlkaH. ij, J. H. Teakle (Reprint from " Journal”) 
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Ha P€Uttmt€ ProdwOion, Q. K. Baron-Hay. (Reprint from ** Journal.**) 

No. 27O.^tt6terf0fteai» Ohvir WuviL h, J. Newman. (Reprint from ** JottmaL*’) 

No. 271. — Seawid as a Fertiliser, L, J. H. Teakle and L. J. Newman. (Renrint from 
“ JonmaL**) 

No. 272. — Biohgicdl Control of the Siher-Sye. L. J. Newman. (Reprint from JoumaL*’) 
No. 273. — Subterranean Clover Seed and its Impurities, with a Comparison between Machine- 
Cleaned Seed and Seed in the Burr, H. G. Elliott. (Reprint from ** Journal.**) 

No. 274. — Nut Crass, 0. A. Gardner. (Repint from “Journal.**) 

No. 276. — Minerals in Pastures and their rdatton to Animal Nutrition, J. B. Orr. Reprinted 
from “Journal.’*) 

No. 277 .— Potato Plot, G. N. Lowe. (Reprint from “ Journal.**) 

No. 278 . — Pear Scab, G. W. Wiokens. (Reprint from “Journal.**) 

No. 279. — Cvrculio Beetle, A. Flintoff. (Reprint from “ Journal.**) 

No. 280.— Thinning, G. W. Wiokens. (Reprint from “Journal.”) 

No. 281.— 7*Ae Need for Lime in Western Atutrdlian Agriculture, Geo. L. Sutton. (Reprint 
from Journal.**) 

No. 282. — The Cost of Feeding Pure Bred Cows under the Australian Official Herd Recording 
Scheme, P. G. Hampshire and P. 0. Cousins. (Reprint from “ Journal.**) 

No. 283. — The EetwormOaU or RooUKnU Disease, H. A. Pittman. (Reprint from “Journal.**) 
No. 284. — The Common Blue Lupin. G. A. Gardner and H. G. Elliott. (Reprint from 
“Journal.”) 

No. 286. — Potato Diseases in Western Australia, H. A. Pittman. (Reprint from “ Journal.**) 
No. 287. — Variation in the Weight of Eggs. W. T. Richardson, Poultry Adviser, 

No. 288. — Pastures, In Areas of Medium Rainfall, G. K. Baron-Hay, Assistant Superin* 
tendent of Dairying. 

No. 289.— 7*As Unsound Economics of the F,A.Q, Standard for Selling Australian Wheat, Geo. 
L. Sutton. 

No. 290. — Wax Scale (Ceroplastes Geriferus), Anderson. L. J. Newman, F.E.S., Entomolo- 
gist ; B. A. O’Connor, B.So. Agr., Agrioultural Adviser ; and H. G. Andrewarthat 
B.So.Agr., Agrioultural Adviser. 

No. 291. — “ Early Blight ” or “ Leaf Spot ** and the Macrosporiurn “ Storage Disease ** of 
Potatoes, H. A. Pittman, B.So.At<r., Plant Pathologist. 

No. 292. — Cultivation of Onions. E. T. Morgan, Vegetable Inspector. 

No, 294. — Best Kept Farm Competition — Manjimup. M. Ciillity. 

No. 298. — Seed Testing — Value of. H. G. Elliott 

No. 299. — Blowfly Parasite, C. Newman and H. G. Andrewartha. 

No. 300. — Egg Export — Rejects, their Cause and Remedy. W. T. Richardson. 

No, 301. — Wheat Heads — Parasite and other causes of Emptiness, Take-All, Boot Rot, and 
Foot Rot, H. A, Pittman. 

No. 303. — Fallowing for Fertility, Dr. Teakle and G. H. Burvill. 

No. 304. — The Standard Egg, W. T. Richardson. 

No. 305. — Potato Certification Scheme. H. N. Pittman and H. G. Elliott. 

No. 306. — Black Spot or Scab of Apples and Pears. H. A. Pittman and H. G. Elliott. 

No. 307. — Present Comparative Value of Feeding Stuffs, G. K. Baron-Hay, 

No. 310. — The WUd Turnip, C. A. Gardner. 

No. 311. — ’Care in Grutching Sheep, H. McCallum. 

No. 312. — Selecting the Breeding Ewe. H. McCallum. 

No. 313. — Lumpy or Matted Wool in Sheep. J. F. Filmer. 

No. 314. — Bordeaux Mixture. H. A. Pittman. 

No. 316. — Mexican Poppy, C. A. Gardner. 

No. 316. — Bananas, F. J. S. Wise. 

No, 317. — Blowflies in South-West — Seasonal Influence. Newman, O’Connor and Andrewartha 
No. 318. — Bees Act. Willoughby Lance 
No. 819. — Cape Gooseberry, G. W. Wickens. 

No. 320. — Agricultural Seeds and Their Weed Impurities. H. G. Elliott. 

No. 321. — Cooling of Milk and Cream, G. K. Baron-Hay. 

No. 322. — Feeding Wheat to Pigs. G. K. Baron-Hay. 

No. 324.— ^eed Testing for Farmers, etc, H. A. Pittman. 

No. 326. — Apple Cwr^io, H. G. Andrewartha. 

No. S26,-^Ffag Smut of Wheat— Variety Tests, E. J. Limbourne. 

No. Z21,---Wifia‘Mahing for Domestic Use, H, K. Johns. 

No. 828«— Alkali — Procedure for Estimation, Dr. Teakle and L. W. Samuel. 

No, 329. — ’Tidmcoo^Downy Mildew, or Blue Mould, H. A Pittman. 

No. ZdO.-^hemiedl Weed Killers. G. R. W, Meedley and H. G. Elliott. 

No. 331,— Comt^n Bees, H. Willoughby Lance. 

No. 332. — Cool Dairies for Cream, M. Cullity. 

No. 333«— Tiie Centrifugal Cream, G. K, Baron-Hay. 

No. 334. — Sugar Beet and Its Cultivation, G. L. Sutton. 

No. 336.— Sfeed and Seed-Bed Disinfection, H. A. Pittman. 
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Tl^ folk^wing pubUcgticois mftj be obtained from the Departamit ef AgrienltovOi 
P0i% on api^eatioiif or ndll be sent poet free to %ny addreae in thie State on teeeipt 
4xf a Kittiittaiice for ^ amount stated: — 


Tk$ MofiiagmnimU ^ Pw^Mry und^r Wukm AuikaUan ConditwM, by W. % Bkhardaon 
Poiutiy Adviser. 

This is a most useful and vahzaHe book; not only for beainnm, but to all those who 
keep fowls for pleasure and profit. It deals fully wi& aU matters comteoted with 
the industry, including Brewing, Ibeding (for stock birds or egg produotion). 
Incubating, Brooding and Oare df C&icks, Marketing (eggs and pouUiy), and all 
matters df use to the poultry-keeper. It also fully mcribes s^ptoms m tarious 
ailments and diseases and simple treatment for same, and, as tne nook was written 
to suit local conditions, every poultry^keeper should have a copy by him. FHce, 2s* 


The Pruning of Frwii Trees, by J. F. Moody, Fruit Industries Commissioner: 

This publication ' contains numerous illustrations, being reproduction of photo- 
graphs taken in this State, of pruned and unpruned trees, which make the 
details set out in the letterpress particularly easy to understand. Price 2s. fid. 

Frufit Packing and the Marketing and Exporting of Fruit, by J* F. Moody, Fruit In- 
dustries Commissioner, and J. Bainage, Padcing Instructor: 

This publication contains invaluable information on packing and grading fruit for 
local and export markets. It is freely illustrated, and no fruit packing shed 
should be without a copy. Price Is. fid. 
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THE HISTORY OF THE WOOL INDUSTRY IN 
WESTERN AUSTRALIA. 

Being a broadcast by H. McCalltim, Sheep and Wool Inspector, during 

Wool Week. 

Wool — wliat a aeries of pictures this one short word can call to mind ■ ( from 
the early settlement days until the present with its well-established farms and 
stations) — -and what hardships and ])erils have been faced to lay a strong founda- 
tion for this very important industry in Western Australia. 

Like every other industry, it has had its pioneering days, and the pastoralists, 
since the founding of the F'tate, have ever been in the van of progress. 

In the year 1829, over 1,000 sheej) were brought to the Swan River Settle- 
ment, and were pastured near the Darling Ranges. Yearly other flocks were im- 
ported, and as early as 1832 a parcel of wool was shipped to London and 
realised 2s. 2d. per lb. 

With the growth of the settlement the sheej)-owners looked farther aheld and 
travelled their flocks inland to the then wilderness in the possession of hostile 
blacks — the Toodyay-York district. Ever spreading, sheep owners then settled in 
the Geraldton and Irwin areas, and in 1834 sheep were pastured in the areas 
around Albany. In 1837 further sheep were imported for the southern parts of 
the State. Within ten years of the first settlement the wool-growing industry 
TOS more or less established, and through the years it has continued to develop. 

The adventurous settlers gradually paved the way by exploring new areas, and 
by 1842 there were 60,000 sheep in the State, pastured from the districts north- 
wards of Geraldton to the southern coast. At this time the weight of wool cut 
per sheep was very light, good clips averaging from 3% to 4 lbs. 

^ For the next twenty-five years wool-growing was practically confined to the 
same area — the South-Western Division of the State, and in 1861 the number of 
sheep totalled less than half a million. 
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Then reports £rom hardy explorers, who had pressed nor&wards and fonad 
new well-grassed areas, fired tlie imagination of a few enterprising colonists, and , 
:^o years later they landed at Cossack with a few hundred sheep. This landing 
opened the first chapter in the volume of the conquest of the North, with its- vast 
rich areas. These settlers held on and, though without the comforts of dvilisatioii, 
daily in conflict with nature i^nd treacherous blacks, with failure and disappoint- 
ment threatening them often, successfully established their holdings. 

Later expeditions into the interior brought forth the information that good 
sheep country abounded and flocks extended into the Upper Gasodyne, Murchison, 
Ashburton, and Kimberley districts. These big open spaces of the north soon 
became the chief home of the Merino. 

With the number of holdings increasing annually, large munbers of high class 
sheep were imported, and special attention started to be given to improving the 
((uality of the wool and endeavouring to increase the quantity. 

By 1890 the number of sheep pastured had risen to 2% millions, with a total 
wool clip of 9 million pounds weight, and 166 million acres were held under 
pastoral lease. 

Whilst wool-growing had made amazing progress in the pastoral areas, it had 
been just steadily continuing in the South-Western Division, and it was not until 
the development of the wheat and mixed farming activities that it received an 
impetus in this area. As farming progressed, so the flocks increased and extended 
into new districts. 

In 1910 the flocks totalled over 5 millions and the poundage of wool produced 
26 millions. . 1 

Practically the whole of the wool produced in the State was exported prior 
to the year 1912, when great enthusiasm was created over an offering of 540 bales. 

A movement of great importance during 1916-17 was the British Imperial 
Government Wool Scheme brought about by the war. All the wool grown in the 
State was received into stores at Fremantle, Albany, and Geraldton, where it was 
appraised under the jurisdiction of the Central Wool Committee on behalf of the 
Commonwealth Government. During the appraisements thousands of wool 
growers visited the wool stores to inspect the clips, and gained an education which 
was of inestimable value. This scheme operated for four years, and when it was 
terminated wool selling by auction was instituted. The opening sale under the 
new method was held in December, 1920. 

Each season showed an increase in the quantity of wool submitted for sale, 
and soon the warehouse space was taxed to, its^ utmost. The brokers then found 
it necessary to provide additional space, and the present commodious stores were 
erected for the accommodation and display of clips. These stores are modern, and 
the latest methods of receiving and displaying the "Vool have been adopted, with 
the result that th^ compare favourably with any stores throughout the Common- 
wealth. 

Although progress in wool-growing is reported each year, it cannot be ex-, 
^ted to make a uniform advance, as much depends on the seasons. 1927 waa 
eiipeci^y favourable and witnessed a wonderful expansion, the number of sheep 
jnmWed by a million, and the clip by oyer 9 n^ion pounds, and the aven^'> 
ot fleece cut per sheep from 6.8 td 7.1 lbs. 
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Eftrly m tb^ pro^fimt oentury stud-bFesdm^ of meiino sheep was coiumeneed 
iu lids State^ as it was realised that large amounts of money were being sent out 
of the State annually in the purchase of flock rams. This innovation has proved 
a great sucoess^ and, in addition to keeping capital within the State, has two great 
advantages — the purchaser can inspect and personally select aniniEils to meet the 
requirmnents of his flock, and the animals, being used to local conditions, do not 
suffer apy setback through requiring to become acclimatised. At the present time 
all flock and general fanning ram requirements can be met from the existing 
studs, where they have been bred from importations from the leading breeders in 
the Eastern States. 

During the past fifteen years the industry has been greatly developed in tne 
pastoral country to the northward of KAlgoorlie. Thousands of the best sheep 
were imported from the other States and these holdings stocked up, the wools 
from this district now making quite a large entry on the sale catalogue. 

By the careful selection and breeding of sheep the average weight per head 
of wool cut has been increased, and in these days, when attention is being paid 
to the improvement of pastures by the use of superphosphates and the sowing 
of suitable fodders, we cannot estimate the future carrying capacity of the hold- 
ings within the State. 

There are three areas from which wool is obtained: — the North-West and 
North; the Great Southern and South-West; and the Wheat Belt. Each wool is 
of a distinct type; that from the pastoral areas is much sought by Continental 
buyers, whilst Yorkshire shows a preference for that from the Southern and 
Agricultural areas. 

The total production of wool for the season was 71 ‘, 2 million pounds, 

which is 4% million pounds greater than the previous year. The total number of 
sheep pastured is about 10 million. 

Closely connected with the wool industry is the breeding of lambs for market 
and the export trade, and this avenue of producing revenue is being rapidly 
explored. Last season 65,000 lambs were exported, and a great increase is ex- 
pected. We have every advantage for engaging in this trade and should make 
a success of it. Our climate and also geographical position should enable our 
lambs to be on the English market ahead of any others in the Commonwealth. 

There are about 9,000 wool-growers in the State, and these with their families 
total some 40,000 persons directly dependent on wool-production. There are 
thousands of other people, though not direct producers, who rely on wool for 
their emplo 3 rment. When wool prices are high, the whole community shares in 
the benefits therefrom, and, similarly, falling prices cast a shadow on all. It there- 
fore behoves us all to do our best to promote wool sales; we should become ‘^wool 
conscious^^ and select clothing made from good West Australian wool manu- 
factured at the Albany mills. Make ^Vool week’^ unite us in the use of more wool 
and so promote prosperity in our midst. When the producer can say “alls 
weir^ then '^allje well” with the West. 

And in eonclusion, a tribute to the pioneers of our State is due. We to-day 
are naping benefits of their enterprise, courage and patient endurance, and 
history records no higher heroisms than those of the brave men and women w lo 
penetrated into the unknown of a new land to lay the foundation of what is to- ay 
one of our State’s main industries. 
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‘KXASSING THE CUP.'' 

C. E. COWLSJY. 

I have read with interest this publication and consider it is very instructive on 
the handling of the wool from the sheep to the factory. All branches of the work 
are dealt with in a very clear manner and expressed in simple language, making 
it easy for the very beginner to grasp the procedures outlined and the objects at 
which to aim. 

From the point of view of wool growers in this State, however, there are two 
minor points which may be a little misleading. 

The use of the word ^^Canary” to indicate the depth of yellow in '^yolk stained" 
wool (page 44). 

^‘Canary" stained wool as known in Western Australia cannot yet be said to 
be due to the presence of an over-abundant supply of yolk. To date the cause of 
this stain in wools from the Northern pastoral areas of Western Australia has 
baffled scientists, and is still being investigated. ‘^Canary" stain, even in the very 
slightest tinge, cannot be scoured out of the wool, whereas ^‘yolk" stain, unless 
exceptionally deep and bright, will yield to scouring. 

Classing. — The formation of lines does not coincide with those advocated in 
this State. 

The Western Australian top lines are usually marked Super, A. A. A., A. A., 
A., whereas the lines suggested in Mr. Cowley^s book are marked Super, 1st, 
Second, ^^A." 

HUGH McCALLUM, 

Sheep and Wool Inspector. 

10th July, 1031. 


SUMMER FODDER CROP COMPETITION^ 

C. Giles, Dairy Instructor. 

In order to encourage the growing of summer fodders, the Royal Agricultural 
Society offered prizes for the best crops of summer growing plants in each of 
three Zones into which the State was divided. In addition a Special Prize of £5 
was to have been awarded to the competitor producing the highest yield per acre 
in any Zone irrespective of other points. 

The following shows the boundaries of the three Zones : — 

Zone 1. — Country north of a line running from the coast due east 
through Dardanup to the Great Southern Railway Line. 

Zone 2. — A line from the southern boundary of Zone 1 due south 
through Boyup Brook to the coast. All country west of this line and 
bounded by the coast to be in Zone 2. 

Zone 3. — Districts south of Zone 1 and east of the eastern boundary 
of Zone 2 embracing the Denmark district. 

The summer proved an exceedingly long one, and very little rain fell through^ 
out the whole of the South-West during this period. Moreover, the cultivation 
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of fodder orops did not receive the attention warranted, with the result that not 
only were very few entrfes received but that the cream supplies from many farms, 
and indeed districts, fell considerably as compared with previous years through the 
lack of green fodder for cattle. 

Only three entries were received in Zone 1 and finally judged as, owing to 
the unfavourable season, fodder crop.s generally have not been a success. The 
three entries judged, hovvevei*, were all good crops, though not u)) to the standard 
of previous years. 

The following points were allotted: — 

A. W. Gibbings, Coolup — 96 points. 

H. Hardy, Cookernup — 90 points. 

L. Pearson, Benger - 83 points. 


The detailed points were allotted as follow: 


— 

A. W. (tibbinKS.j 
(’oolup. j 

I 

H. Hiinly. 
Cookernup. 

L. Pearson, 
HengCT'. 

'Potal points 
a Ilf) wed. 

Yield based on feed value |xm' a< re 

.>0 i 

42 1 

i 

0) j 

50 

Freedom from weeds 

15 

15 

15 1 


Cultivation 

U 

15 

12 1 

1 15 

Freedom from Disease 

10 

0 

8 

j 

Evenness of growth 

: 0 

0 

8 i 

, .0 


0 (> 

90 

83 

i JOO 

1 



Winning Crop of Maize. A. W. Gibbings, Coolup. 
Yield 34.34 tons per acre. 


' ' ' V ' ' m’ w.i: '■'•■ ■ 

Mainfall-^Hh^ average animal rainfall for Branawick Jnnetioi^ the neax^ 
statioiiy taken over the last 33 years, was 41.54 inches. The rainfaU which 
oeetumd during the growing period (November to February) was 101 poihtSi 
thh/inonthy precipitation being as follows, the season, therefore, being an un^ 
usually dry one: — 

November 
December 
January 
February 

Total . . . ♦ . . 101 points. 


19 points. 
44 „ 

38 „ 

Nil 


The following are imrtieulars regarding the method of cultivation; — 


— 

A. W. Gibbings. 

H. Hardy. 

L. Pearson. 

1 

Weights taken 

Drills apart 

Feb. 10th 

Feb. liith 

Feb. 4th 

30in 

36in 

27in. 

Average height 

9ft. to lOft. 

7ft. 6in. 

5ft. 

Fertiliser — ^rate per ac re 

Super. 3 cwi. ... 

Super plus Sulph. 
Ammonia, mix. 3 
to 1, 3 cwt. 

Super, and Am- 
monia. No. 2 — 

3 cwt. p.a. 

Soil 

Black swamp ... 

Sand and clay loam 

Clay to sandy 

Date of Seeding 

December 

Nov, to Jan. ... 

Mid-December 

Approx, (termination per cent. 

95 per cent. 

80 per cent. 

70 per cent. 

Estimated Weight per acre 
(tons) 

14*34 

10*71 

9*6 


PASTURE EXPERIMENT PLOTS^DENMARK STUD FARM* 

G. K. Baron-Hay . Superintendent of Dairying, and 
G. E. Elliott, Agricultural Adviser. 

With the object of proving and testing varieties of pasture and fodder plants 
which may be suitable for the extreme South-West portion of the State, experi- 
mental and trial plots have been inaugurated at the Denmark Stud Farm. Various 
species were planted with a view to demonstrating their — 

(a) persistency; 

(b) habits of growth; 

(c) suitability for pasture or fodder in that district. 

* 

The State Stud Farm is situated close to the Denmark township, about 250 
miles in a southeriy direction fri)m Perth. The surrounding country is hilly, but 
on the farm the ground is more or less even with gentle slopes. 

The plots are situated on land which wii£g, originally heavily timbered with 
karri {E. diversicolor). The soil, is a medium loam with small outcrops of granite, 
the surface having a tendency to set when dry. Drainage into the Denmark Bivet 
is good, and the soil — if cultivated — ^is retentive of moisture during the summer* 
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The rainfall for the season April, 1931, to March, 1932, and the mean annual 
rainfall for 1931, are shown in the following table: — 


Month. 

1931. 

Mean Annual 

Rainfall. 

April 

inches. 

4*39 

inches. 

3-48 

May 

6*19 

5-88 

June 

6-12 

0-93 

July 

9 -Of) 

7-82 

August 

718 

(>•56 

September 

7-22 

.5-38 

October 

2-38 

4-47 

November 

0-61 

1-87 

December 

2-66 

1-45 

January 

1932. 

0-56 

1-12 

February 

0-9.5 

1-49 

March 

MO 

2-27 

Total 

48-31 

48-62 


The above table shows that the average annual rainfall for Denmark is 48.52 
tnohes, and that the major portion of the rain falls in the winter months, with a 
relatively moderate precipitation during the summer. The fall for the summer 
just passed was 334 points below average, and for the five months October to 
February the rainfall registered was only 706 points. 

The following gives a brief outline of the cultural methods and the observa- 
tions noted from the time of planting and up to May of this year : 

Cultivation , — The land was well w’orked to make a fine even tilth for the 
seed bed. 

Seeding , — The different varieties of seeds were planted in y 2 -chain rows with 
3 links between each variety. 

Bate of Seeding,— o^i^'ce of seed was sown ^ per row and lightly covered, 
equalling approximately 20 lbs. per acre. 

Fertiliser,— 2 cwts. of superphosphate and y 2 cwt. of sulphate of ammonia 
per acre were applied before seeding. 


LEGUME18. 

Lucemt (Medicago satiw). -On 5th June, 20 different strains were planted, 
but owing to the ravages of the lucerne «ea and red mite it was necessary to resow 
three The last sowing was carried out on the 9th October and a good ger- 

mination resulted. Six weeks later it was evident that the “Hunter River, 
“Spanish,” and “Mudgee” varieties were making the most headway. 

From that time until the end of February all rows were cut twice, and the 
result showed that the “Hunter River” was still the most ^ 

“Mudgee,” “Tamworth,” “Poitore,” “Province,” Montana, Dakota, and 

“Kansas” thriving well. 

In May it was noticed that the lucerne flea was present and doing considerable 

' Hie “Hunter River” was stiU ahead of the others, but was oloady 
by the “South African,” “Peruvian,” “Marlborough,” 
fonSn,” ‘Toitore,” “Spanish,” “Mudgee,” and “Tamworth” in that order. 
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The above indicates that of the 20 strains planted the ‘*Hnnter River” is the 
beat^ being the first to come away and following up by producing the best bulk, 
being closely followed by the “Mudgee” early in the summer and the ‘‘South 
'African” later towards the autumn. 

The “Chinese” and “Mongolian” strains are distinct in habit from the rest, 
being more prostrate, having smaller foliage, shorter growth, and producing the 
least bulk. 

These results with lucerne, which are corroborated in other areas, point to the 
very difficult establishment of lucerne when planted in autumn. It would seem 
that spring planting is essential. 

Red Clatter {Trifolium pratense perenne). — Of the 10 strains planted on the 
6th June, it was noticeable from the time they germinated that all were practically 
untouched by the lucerne flea and only slightly affected by the red mite. In the 
earlier stages of growth it was soon noticed, however, that the “English Late 
Flowering” and the “American Mammoth” were the most prominent and making 
the best growth and bulk. 

An the end of February the “American Mammoth,” “English Late Flower- 
ing,” and the “Montgomery Red” were giving the best results, and in May these 
three were superseded by the “Italian” strain. The “Late Flowering Cornish 
Marl” was the only one which failed owing to bad germination. 

With the Red Clovers, the results indicate that the “American Mammoth” 
and the “English Ijate Flowering” are the most outstanding, and all strains were 
only slightly attacked by the lucerne flea and red mite. 

The very valuable observations during the past season that the Red Clovers 
are comparatively resistent to lucerne flea indicate an important place this variety 
of clover may have in farming practice, where the ravages of the lucerne flea are 
serious. 

White Clover {Trifolium repens). — On 9th June nine rows were planted with 
White clover. Of these, six were Wild White Clovers of English and New Zealand 
origin. From the time of germination, all rows suffered very severely from attacks 
of the lucerne flea and red mite, but not severely enough to necessitate resowing. 

Tht> early growth of these clovers was poor, but from November onwards they 
made ra}>id progress. It was then evident that the “Dutch,” “Giant English,” 
and “Lodi Mammoth” had larger foliage, produced more bulk and nneven growth 
than the Wild White Clovers, which were prostrate in habit, having smaller foliage, 
growing* slower and more persistent. It was evident in May that the “White 
Dutch” and “Giant English” were the best bulk producers. Of the “Wild White” 
varieties, the New Zealand strain was the best, being closely followed by the 
“Kentish” old pasture. 

From the first season^s results, it appears that to obtain a good bulk the first 
year the White Clovers are superior to the Wild White Clovers, hut for evenness 
of growth and persistency the New Zealand “Wild White” is the most outstand- 
ing, and would not be damaged to the same extent by .grazing as the White Dutch 
Ciover. 

MISCELLANEOUS LEGUMES. 

Suhterra/fiean Clover {Tri folium suhierraneum).-- An annual which produced 
an excellent stand, but was very severely attacked by the lucerne flea and red mite 
in the earlier stages. 

Lotus eornimlatus. — The germination of this trefoil was only fair, and no 
rc^ headway was made until* after November. 

^ \ ’ 
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This variety of Lotus proved very resistant to attacks from the lucerne flea 
and red mite, and for this reason may prove most important in pasture mixtureSi 
in addition to which this plant proved very persistent, 

Sulla (Hedysarium coronarium ). — The germination and subsequent growth 
of this plant was poor. Lack of the proper nitrogen*flxing bacteria may account 
for the poorness in growth. 


GRASSES 

Rye Grasses {Lolium tspp.).-— Four rows containing three perennial and one 
Italian strain were planted on 16th June. Germination in ail rows was excep- 
tionally good. 

Early observations indicated that the Italian Rye Grass was making the best 
growth, but later on towards the summer the perennials produced equally as large 
a bulk of herbage. 

Portions of the rows were subjected to continual cutting, with the result that 
exceptional growth was obtained in the cut portions of all rows. 

Ill April it was noticed that the Italian Bye Grass was not making the same 
recovery as the perennials, and that it was practically impossible to distinguish the 
difference in growth and habit of the three perennials, with the “Irish’^ strain 
being slightly superior to the ^‘Kentish^^ and "Tabor^^ strains. 

It is intended this year to include a number of New Zealand strains for com- 
parison. 

Timothy {Plileum pratense ). — Of the four strains planted on the 16th June, 
all germinated well but did not make much growth until early in November. At 
no time during the year could their growth be regarded as good. The most out- 
standing strain was the pedigrecnl Welsh, but even this did not produce an even 
growth. 

Cocksfoot {Dactylis glomerata ). — Three imported strains of Cocksfoot were 
planted on 15th June; a good germination resulted. All of these made good 
growth, standing up well to the dry summer. 

MISCELLANEOUS GRASSES. 

Fescue (Festuca rubra ), — The germination of the two plots grown was ex- 
cellent. Both produced a good even stand of tine grass. This species may prove 
useful wdien incorpoj'atcd as a bottom grass in pastures. 

)yheat Grasses (Agropyron spp.),— Both the ‘^SlendeP’ and ‘^Cresied^^ Wheat 
Grasses were planted. Early in the season they came away very slowly, but during 
the summer the “Slender” Wheat Grass produced a fair bulk nearly equal to that 
of Cocksfoot. Both withstood the summer and are doing well. The ^^Crested” 
Wheat Grass is much more prostrate in habit than the ^^Slender.” 

Of the other grasses growing, those showing most promise ai’e Brome Grass^ 
{Bromus sp.)^ Tall Oat Grass (Arrhenatherum elatius)^ and Dhaman Grass (Pen- 
nisetum sp,). The “Tall Oat Grass” had made exceptionally good even tufty 
growth and produced a good bulk of feed. 

MISCELLANEOUS. 

. Of the lU miscellaneous fodder plants grown, the following have survived 
Hie summer months and produced a good bulk of feed: — Sheep^s Burnet, Sheep's 
Parsley, and Chicory. Of the remaining, Tree Lucerne (Cytisus sp,), Ribgraas 
(Pla^tago lanceolata), and Plant ago maritima are the best. 
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WOOL WEEK. 

Huoh McCallum, Sheep and Wool Inspector, 
and 

W. MoC. Johnson, Cadet. 

Westralia^s ^^Wool Week^^ has proved a great success and should give a stimulus 
to the wool industry. 

Dame Fashion this season has sided with the primary producer and decreed 
that woollen material shall be ^Hhe cloth’' for the winter, and with the revival of 
hand knitting the spending power of the feminine section of the community, at 
least, will be diverted to the purchase of wools. For many years wools have been 
used in the manufacture of “flock" for filling mattresses, upholstery, etc., but this 
year its use, after simply jscouring and teasing, is being advocated for bedding, 
pillows, quilts and cushions, and this should absorb a large quantity of the cross- 
bred wools that do not find such a ready market for the overseas trade. 

Great interest was manifested in the “Wool Queen" competition, and Miss 
Coyne is to be congratulated on gaining first place. The “Miss Westralia" frock 
competition was a most successful effort, and had the support of many country 
centres, and the organisers must feel ver>’^ proud of the result of their labours. 
The entries in the many knitting and frock competitions conducted by the different 
firms have been numerous and some splendid work is to be seen. 

Some wonderful displays, depicting the stages in manufacture and the many 
uses to which >vool can be put, have been arranged in the windows of all the lead- 
ing firm.s, and, judging by the erowd.s gatliered round the windows, the man in the 
street, together with his wife, daughtens and sons, found them most interesting 
and, no doubt, instructive. Several of the shops arranged for an expert hand 
knitter to be in. attendance to give instruction and assist amateurs in making up the 
wool purchased, and in every case the knitter has had a large and varied class each 
day. 

The Empire procession had a special section for wool, and the leading float 
gave pride of place to a very fine ram, the imposing sire of Westralia’s wool pro- 
ducers, mounted on a hillock of wool and gazing proudly down on the exhibits 
manufactured from the coats of his many relations. An old time drag carried 
many members of the old pastoralist families, and the Premier rode in state on the 
driver’s seat. The pioneers, i)astoralists, boundary riders all took their part» even 
to several native inhabitants of the State, One large lorry drawn by five mag- 
nificent horses, carried 40 bales of wool, showing the early method of transport. 
The float of the metropolitan surf -clubs added a note of colour with the members 
in their gay woollen parade costumes manning a surf boat. They showed how 
attractive well-knitted woollen material could look, and yet permit of easy move- 
ment and every comfort, and how they, in addition to saving the lives of those in 
danger from the sea, were helping to save the pastoralists by increasing the demand 
for woollen goods. 

In the industrial section were some very fine exhibits of woollen goods which, 
by their quality, clearly demonstrated the vast improvement which has been made 
in the manufacture of woollens locally. With the wide variety of choice materials 
and designs now available at the various local mills, it is rather astonishing to see 
that Westralia imports any woollens at all. 

With the interest and support that has been given to “Wool Week," there can 
be no doubt that the public is keenly aware that the future prosperity of the State 
depends largely on her woollen industry and is doing its best to stand flnnJy 

KoYiimfl if 
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PURITY OF RYE-GRASS STRAINS. 

THE USE OE FILTERED rLTRA-VJOLET LJCIHT IN DIAGNOSIS OF 
THE VARIOUS TYPES OF RYE-GRASS (Lohnm spp.), 

H. G. Elliott, Agric. Adviser, Dairy Branch. 

Owing* to the ex’tremc dirticulty in detecting de-a\vriecl Italian Rye-grass 
(Lolium perenne var. multifiornm) in samples of perennial rye-grass seed (Lolium 
perenne), the recent discoveiy by Dr. G. Gentiier of the State Seed Control 
Station, Munich, is a matter of outstanding importance. He demonstrated that 
seedling roots of Italian rye- grass grown on white Whatman filter paper cause a 
condition on the paper which when viewed under filtered ultra-violet light of the 
3,(X)0/4,000 Angstrom Unit Band would render it fluorescent, while the seedlings 
of pure perennial rye-grash under identical conditions would not. 

Linehan and Mercer, of the Department of Agriculture, Northern Ireland^ 
applied GentiieFs method to the commercial rye-gi*asses of Great Britain, with the 
result that the phenomenon of fluorescence was found not to be confined to Italian 
rye-grass, as other annual species of Lolium and certain other plants, such as 
oats, do so brilliantly, and that it is possible to distinguish seeds of perennial rye- 
grass from de-awned seeds of Italian rye-grass by this method within a marginal 
error of 10 per cent. They found also that certain seedlings of apparent perennial 
rye-grass are found to exhibit fluorescence, which by ^^growing-on^' tests were iden- 
tified as intermediate false perennials. 

N". R. Foy, of the Plant Research Station, Palmerston North, New Zealand, 
tested out over 500 samples, the majority of which had been previously classified 
by plot trials. He considers from the evidence he obtained that the value of the 
quartz lamp in the diagnosis of i)otential plant-type in iwe-grass has been estab- 
lished, and states that “it must be accepted that — 

“(a) Genetically pure perennial does not exhibit fiourescenee, or is always 
negative ; 

^‘(b) Genetically pure Italian does exhibit fluorescence or is always positive; 

''(c) The hybrid individual may or may not exhibit fluorescence; 

'‘(d) For each of the classes of rye-grass there is a more or less definite pro- 
portion in which the positive and negative reacting individuals occur; 

"(e) The proportion of fluorescent individuals is smallest in the most per- 
sistent class and greatest in the least persistent class; there is a distinct 
negative correlation between the proportion of fluorescent individuals 
characteristic of the class and the degree of persistency.” 

Experiments conducted by this department have been very satisfactory. This 
application of the ultra-violet light test to all trade samples would hasten the dis- 
appearance of the less persistent types of rye-grass. 

The writer wishes to acknowletlge his indebtedness to Mr. H. L. Ball, of 
Messrs. W. Watson and Sons, Perth, for the use of apparatus for the tests already 
earned out. 
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EXPERIMENTS WITH ^IIHENANIA^ PHOSPHATE IN 
WESTERN AUSTRALIA- 

L. J. H. Tkakle, G. K. Baron-Hay, I. Thomas, Department of Agriculture. 

The advance of the sciences of chemistry and engineering has enabled the 
fertiliser manufacturers to produce better and cheaper fertilisers for the mainten- 
ance and improvement of soil fertility. There is now no need to fear a shortage 
of nitrogenous fertilisers. Similarly, more concentrated and readily available 
phosphatic fertilisers are jiroduced more cheaply as a result of improvement of 
technique and the introduction of new methods. 

^^Rhenania” phosphate, one of these ])roducts, is the result of the use of a new 
method of treatment of rock phosphate. It is a concentrated fertiliser supplying 
25-30 per cent, ammonium citrate soluble phosphoric oxide (PaOg) in the form 
of a calcium-alkali phosphate. The ground rock phosphate is heated in a rotatory 
furnace to a temperature of l,l()0deg. to l,200deg. C. with alkali salts. A 
chemical change occurs wlnu'chy two-thirds of the calcium is leplaced by the alkali 
metal giving an available phosphate, soluble in ammonium citrate. The mass is 
removed from the furnace as a clin3<er and is then finely ground and sold as a 
light grey ])owder under the name of ‘^Rhenania Phosphate.'^ The availability of 
the phosphate compares with that of dicalcium phosphate. It is alkaline in re- 
action due t-o calcium silicate and in this respect resembles basic slag. 

As a fertiliser it has been studied e>Ntensively in Germany and t(^ a less extent 
in other parts of the world. Niklas, Strobel and Scharrer (1) organised a com- 
prehensive plot experiment to compare ‘*Khenania Phosphate^^ with superphosphate 
and Thomas phosphate. He found that ^‘Rhenania Phosphate’’ and superphosphate 
gave similar increases in yield of barley, wheat, oats, spinach, sugar beet, lucerne, 
etc., and were superior to Thomas phosphate. 

Further experiments by the same authors (2) on four different types of soil 
led to similar results with oats, potatoes, rye, barley and beans. 

von Rath (4) concluded that Rhenania phosphate was superior to superphos- 
phate for cereals and equal to superphosphate for sugai’ beet. The cost for each 
fertiliser was the same. 

These and other results aroused an interest in Rhenania phosphate as a fer- 
tiliser. Through the courtesy of Privatdozent Dr. L. Meyer, of the Plant Nutrition 
Institute at Hohenheim, Germany, arrangements were made with the Kali-Chemie 
Oompany for the provision of a parcel of this fertiliser for experimentation in 
Western Australia. A parcel of 1,000 kilograms (approximately one ton) was 
supplied gratis and this was used by the AVheat Branch and the Dairy Branch of 
the W.A. Department of Agriculture in experiments in 1030 in various parts of 
the State. The Rhenania phosphate was compared with superphosphate — 

1. When the same weight of fertiliser was used ‘per acre. 

2. When the same weight of phosphoric oxide (PjO,.) was used per acre. 

A.-*-THB RESULTS WITH WHEAT. 

The results with wheat have been published by Thomas (5). 

The trials were arranged at the Merredin Experiment Farm, about 170 miles 
East of Perth, and at the Wongan HiHs Tight J^ands Farm, about 130 miles North 
of Perth. 


JOURNAL OF AGRICULTURE, W.A. 


177 


Juyg; 1932,] 


L — At Merredin Experiment Farm, 

The experiments at Merredin were on the typical heavy textured forest soil 
of the Mallee Zone (Prescott (37) ) of Western Australia. This zone receives an 
annual precipitation of 11 to 16 inches, of which 60 to 70 per cent, falls in the 
cool season (May to October). 

The properties of the soil are represented by the analysis of Prescott (3) 
which is reproduced in Table 1. 

Table l. 

OOftCPOSITIOX OF A TVPICAL GIMLBT (BUCALYPTUS SALUBRTS) SOILS OF THE 
MALLBB ZONE (PRESOOTT (8).) 

Merredin, Western Australia. 


Depth in inches 

0 — tins. 

4 — 12m8. 

12 — ISins. 

18— 281n8. 

28—421118. 

Horizon , . 

A. 

B.. 

B,. 

B,. 

BjC. 

Coarse aaiul .. 

% 

% 

% 

% 

% 

36-7 

21 .5 

16-9 

15 3 

16*9 

Fine sand 

23-3 

15-9 

14-7 

13 6 

14*1 

Silt 

14-9 

12*8 

18-8 

10*4 

7*2 

Clay 

20-8 

480 

46-2 

! 48*8 

43*4 

Loss on acid treatment 

0*5 

0-8 

1-4 ! 

; 6*3 

12*6 

Moisture 

3-2 

6-6 

7-9 j 

I 8*1 

6*3 

iiOBS on ifiiiltion 

5-4 

6-8 

6-9 1 

8*0 

I0-5 

Nitrogen 

006 

006 

0 06 1 

0*03 

0*02 

Carbon 

1 01 





Calcium carbonate 

0 02 

0*02 j 

0-26 ( 

4*40 

li‘*80 

Sodium chloride 

0*02 

0 06 1 

0-17 1 

0 17 

0*26 

Beaetlon— pH 

6 7 

i 

8'2 j 

8 6 

8*8 


The land had been under cultivation for about 23 years and during that period 
had received applications equivalent to from 5 to 6 cwts. per acre of superphos- 
phate containing 22 per cent. P^Og. The early variety, Oluyas Early, was sown 
at the rate of 45 lbs. of graded seed per acre, with tlie requisite amount of phos- 
phatic fertiliser in a grain and fertiliser drill on well prepared fallowed land. 

The season was average in total rainfall, but was dry in May, September, and 
October, thereby reducing yields. For 1930 the precipitation was 13.33 inches, of 
which 8.23 inches fell in the months of May to October. 

2 . — At the Wongan Hills Light Lands Farm, 

This district generally receives a slightly heavier rainfall than at Merredin 
and a greater portion (70 to 80 per cent.) falls in the May to October season. 
For 1930 the precipitation was slightly less than Merredin; 12.99 inches, of which 
10.48 inches fell in the May to October period, were recorded at Wongan Hills 
Light Lands Farm. 

The soil is a grey sand on yellow sand with more or less lateritic p‘ebbl/JS 
through the mass. It is formed from ancient laterites or similar material, and in 
no way resembles the normal soils of the district. It is of low inherent fertility 
and carries a low scrub of harsh shrubs. The soil is slightly acid in reaction, giv- 
ing a pH 5.5-6.0 (quinhydrone electrode) and is so deficient in available phosphate 
that no growth of cereals is obtained without phosphatic fertilisation. 

The plots were on fallowed land which had not previously carried a crop nor 
received any fertiliser treatment. The midseason variety ^‘Nabawa” was sown at 
the rate of 45 lbs. of graded seed per acre with the requisite fertilisers in a grain 
and fertiliser drill. 
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Table 2, taken from Thomas (5), summarises the results obtained with wheat 
in the 1930 season at the Merredin and Wongan Hills Experiment Farms, 

tabiiB 2. 

COMPARISON OF RHJfiNANIA PHOSPHATB WITH SUPBRPHOaPHATB AS AFFECTING THE GROWTH 
OF WHEAT AT THE MBRRBOIN EXPERIMENT FARM AND THE WONGAN HILLS LIGHT LANDS 
FARM, 1930. 


Rh^ania Phosphate — 28-4 per cent. Phosphoric Oxide — (P»O b) 

Superphosphate — 22 per cent. Phosphoric Oxide — (P,0,) 

(Figures are averages of yields from five replicated plots, all plots slmllaTly treated giving concordant results.) 



Merretlln Experiment Farm— 

1 1930 Season. 

1 

Wongan Hills Light Lands 
Farm — 1980 Season. 

Fertillfter Treatment. i 

Average Yield, 
bushels per acre. 

Per cent. 

Average Yield, 
bushels per acre. 

Per cent. 

150lb8. per acre Rhenania phosphate 

298 

97 

9-5 

55 

150lbH. per acre Superphosphate 
(control) 

30-7 

100 

173 

100 

IKHbs. per acre Rhenania phosphate 
(equivalent r.O/,) 

28 7 

«4 

8-4 

49 


B.— RESULTS WITH PASTURE. 

The results of the experiments with pasture carried out by the Dairy Branch 
have been made available by Mr. Gr. K. Baron-Hay in a departmental communica- 
tion. The experiments were aiTanged in the high rainfall districts in the South- 
Western portion of the State South of Perth. The fertilisers were applied as top 
dressings and the results compared with the yields of the plots treated with super- 
phosphate. The yields were estimated from cuttings made at one or two periods. 

The soils used cover a representative range in the clover belt of Western 
Australi^i. They are generally slightly acid in reaction and enjoy a rainfall rang- 
ing from 30 to 50 inches per annum. 

The results reported by Mr. Baron-Hay are summarised in Table 3. 

The experiments were arranged in triplicate and the yields calculated by 
averaging the weights of gieen herbage obtained from measured quadrats taken 
at five sites on each plot. The yields of individual plots under similar treatment 
varied considerably in certain cases so that small differences are not significant. 
Prom the summary in Table 3, it appears that generally Rhenania phosphate is not 
equal to superphosphate as a source of phosphate under the conditions in this 
district. 
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Table 3. 

HUMMAlty OF RKMULTS OF EXPERIMENTS WITH SUPERPHOSPHATE AND RHENANIA PHOS- 
PHATE ON PASTURE IN THE SOUTH-WEST OF WESTERN AUSTRALIA, 1930. 

Superphosphate->22%, P,0,. Rhenauia phosphate, 28*4%, P,0,. 

Weights given are tor green material harvested. 


Farm. 

District. 

Rainfall 
Inches 
per year. 

Cutting. 

Date, 1930 

Superphos- 
phate, 150 
lbs. per acre 
(Control). 

Rhenania 
Phosphate 
llOlbs. per 
acre. 

Rhenania 
Phosphate 
ISOlbs. per 
acre. 

Tons 

per 

acre. 

Per 

cent. 

Tons 

per 

acre. 

Per 

cent. 

Tons 

per 

acre. 

Per 

cent. 

W. Hardmg ... 

Brunswick ... 

41-97 

First ... 

Nov. 

20 

8 79 

100 

6-42 

73 

8-12 

92 

F. C. Smith* ... 

Denmark ... 

49-21 

First ... 

Sept. 

20 

8-75 

100 

8-53 

07 

7-78 

89 

F. Nuttman ... 

Ambergate, 

32 -041 

First ... 

Sept. 

17 

0-36 

100 

0 34 

94 

0-38 

106 


(jrroup 44 











Do. 

do. 


Second... 

Nov. 

20 

8-19 

100 

6-69 

82 

6 48 

79 

J. W. Pritchard* 

Jardee 

39-211 

First ... 

May 

10 

5-04 

100 

3-13 

62 

3 18 

63 

Do. 

do. 


Second... 

Nov. 

27 

6-26 

100 

4-18 

67 

4-09 

65 

U. Somerset . 

Balingup ... 

39-211 

First ... 

Aug. 

21 

5 58 

100 

4 86 

87 

5 00 

90 

L. Temple 

Harvey 

40-25 

First .. 

Nov. 

22 

5-00 

100 

4 60 

92 

4 00 

80 

Average iiercentaue yleM (Superpiiosphate Control) 




100 


82 


83 







Super 

phos- 

Rhei 

lania 









i phate, 112 

Phosphate 









lbs. per acre 

1121bs. per 









(Control). 

acre. 









Tons 

Per 

Tons 

Per 









per 

cent. 

per 

cent 









at re 


acre. 




C. (JoUins . . 

Denmark . . 

49 21 

First ... 

1 Nov. 

10 

ilO 97 

100 

11 52 

ior> 



E. W. Onnham 

Wonuerup ... 

32 041 

First ... 

1 Sept. 

17 

3 24 

100 

4-03 

124 



Do. 

do 


Second... 

! Nov. 

20 

8 77 

100 

9-00 

1 103 



Average percentaue yield (Superphosphate Control) 




100 


[_!!! 




* Expenineut in duplicate only. t Record from Busseltou. J Record from Greenbushc'^, 


111 certain cases the plots receiving Khenauia phosphate gave slightly superior 
measured yields. In view of these cases, it must be concluded that under certain 
conditions Rhenania phosphate is equal to superphosphate in improving the growth 
of pasture in the clover belt, but generally the yields from superphosphate treated 
pasfures are superior. 


GENERAL DISCUSSION. 

The results of these experiments point to the general superiority of the water 
soluble phosphate under Western Australian conditions for wheat and pasture 
production. The response varies with the soil and in certain eases Rhenania phos- 
phate proved equal to superphosphate, within the limits of experimental error. At 
Merredin the yield from wheat grown with Rhenania phosphate proved almost 
equal to the yield from the superphosphate plots. At this farm the residual effects 
of previous dressings of superphosphate is apparent, as when phosphate is with- 
held on these cultivated soils, the depression in yield amounts to 40 to 50 per cent. 
A.t Wongon Hills, where the soils are exceptionally deficient in phosphate, the 
response to superphosphate is phenomenal, and the water soluble phosphate proved 
greatly superior to the ammonium citrate soluble phosphate. 
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Results taken from Thomas and Langfield (6) and Thomas and Venton (7) 
are summarised in Table 4» 


Table 4. 

BFFKCT OF STTPEKPH08PHATE ON THE YIBLI>iOF WHEAT AT THE MBEHEDIN EXPEEIMENT 
FAKM AND THE WONGAN HILLS LIGHT LANDS FARM. 

YIBLPS OP WHEAT. 


1 

Application of Super- 
phosphate, 22%, P«0|. 
(lbs. per acre). 

Merredin Experiment Farm. , 

Wonffan Hills Light 
Lauds Farm. 

1920. i 

1930. 

1930. 

i 

Dushois 
per acre. 

1 

Per cent. 

1 

1 ilushels 
per acre. 

Per cent, i 

Bushels 
per acre. 

Per cent. 

Nil 

165 

60 

1 12-0 

46 i 

Nil 


75lbs 

25 2 

91 

25-2 

90 

12*5 

82 

lf»01b^ 

27 7 

100 

28 1 

1 1 

100 

15 -2 

100 


Unit Valuetf , — The unit value of Rhenania phosphate is lower than that of 
su])erphosphate when calculations are based on the quoted price in the country of 
manufacture. The comparison is shown in Table 5. 


pahle j>. 

UNIT VALUES OF RHENANIA AND St'PEHPHOSPHATE. 
(one nnlt 22 4lbs., P,Oj, or one per cent, ol one ton). 


Fertiliftcr. 

no. 

Cost. 

I Country. 

1 

1 Unit Value. 

i 

Rhenania Phosjihatp 

% 

28** 4 

£ .s d. 

5 3 9 

1 

j Uermari) . . 

8. .d. 

3 ft 

I»o. do. 


8 10 0 

1 W.A. 

1 

1 

0 

SuperphoiipJiate 

220 


j W.A. 

1 ^ 

0 


It is seen that freight charges would prohibit the importation of Rhenania 
phosphate as a commercial proposition. Wliile high grade superphosphate can be 
made cheaply, it does not a])i)ear likely that the manufacture of this fertiliser is 
justified in Australia as tlie return from the phosphate used is somewhat in favour 
of the superphosphate, more especially on extremely phosphate hungry soils*. 

The technical process of manufacture is a radical departure and deserves con- 
sideration. It may prove a means of utilising low grade phosphatie rock when 
the high grade material is not so readily available. 


SUMMARY. 

In this paper are described experiments in which the effect of Rhenania phos- 
phate and superphosphate on the growth of wheat and pasture in Western 
Australia are compared. 

The yields from Rhenania phosphate plots were generally inferior to yields 
from superphosphate plots, On certain soil types, in certain cases, however, the 
response to both fertilisers was approximately equal. 

It is improbable that Rhenania phosphate would be abl^ to compete with 
superphosphate under present Australian conditions. 
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The Department of Agriculture is indebted to the Kali-Chemie Company, 
Germany, for supplying the parcel of 1,000 kilograms of Rhenania phosphate 
gratis for experimental purposes. Thanks are extended to the company for the 
opportunity to study this new and effective type of phosphaiic fertiliser. 
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THE SOWING OF PASTURE SEEDS. 

(L K. B.vkon-H\v, Superintendent of Dairying. 

11. (i. Ei.mott, Agricntnral AdMser. 

During recent months a considerable and growing interest has been exliibited 
by farmers in the possibilities of improving the (|uality of pasture on various types 
of soil. This has led to numerous inquiries being received by the Department, 
particularly reipiesting information regarding the ty}>es of soil suitable for the 
growing of different strains of pasture plants and the rates of seeding recommended 
for these varieties. It, therefore, is hoped that the following note^ seating out 
briefly the ])reparation of the soil required for the sowing of imsture ^ce<L, and 
also the types of plants recommended for varying districts, will sciwt* as a guide 
to those farmers (lesiring to improve or resow' j)ortions of their land to pasture. 

Preparation of the Soil . — ^Whatever the type of soil to be planted, it is essen- 
tial, in order to secure good germination, that the surface soil lie of a fine tilth and 
that beneath this surface layer, which should be shallow*, say, of an inch, the 
seed bed should be well consolidated. 
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Where mixtures containing perennial grasses are included, it is requisite that 
the soil should be fertile, apd it therefore is undesirable, as a rule, to sow these 
types of pasture plants on virgin soil. 

The land to l>e planted should be fallowed in spring, cultivation being carried 
out during the summer months to consolidate and also to destroy germinated weeds. 
Where the soil is poorly drained, ploughing should be carried out in narrow lands* 

The gi*owing of a crop of potatoes or maize during the previous summer may 
obviate the leaving of the land fallow, and has the effect also of enriching the soil, 
as these crops usually receive a heavy dressing of fertiliser containing nitrogen. 
Some form of summer cultivation such as that indicated above is necessary, so that 
the seeds may be planted and germinate early in autumn while the soil is still warm, 
without fear of competition from weed seeds. 

Irrigated land luay be freed from weeds by watering which will germinate 
these, and a cultivation to destroy the weeds after their germination. 

Fertilisers . — Pliosphatic fertilisers are essential and, on fertile ground con- 
taining a good supply of humus or organic manure, 2 cwts. of superphosphate are 
j ecoinmcnded. Where the pasture mixture contains permanent grasses, however, 
and there is some doubt as to the fertility of the soil, a fertiliser containing super- 
phosphate 5 parts to 1 part nitrogen is recommended, such as superphosphate and 
ammonia No. 2 at the rate of 2 cwts. per acre. 

Depth of Seeding . — Pasture seeds should not be sown at a greater depth than 
? of an inch, or less than V4 of an inch. If the land is moist to the surface, broad- 
casting may be practised, followed by a light rolling. A guide in depth of sowing 
is that “seed> should not be sown deeper than a distance eipial to Tour times their 
diameter.” 

Method of Seeding . — Drilling is preferred, and has the advantage of giving 
a better and more even germination. The seed may be mixed with the fertiliser, 
hut mixing should not take place until it is desired to sow. 

Should the seed bed be firm, broadcasting the seed and fertiliser, followed by 
a light brush harrowing, has given good results. 

Time of Seeding.— Autumn planting is the general rule. Spring planting 
h: only recommended wlitu'e sufficient moisture is present to ensure germination, or 
irrigation water is available. 

Quality of Seed . — A great deal of attention has been paid in recent months to 
the differences found between strains of the same species of pasture plants. Where 
possible, seeds should be purchased carrying a certificate from some reputable au- 
thority, preferably a Go^’ernraent institution, setting out the strain, percentage of 
germination, freedom from disease and ^veed seeds. Should the seed purchased 
be of a low germinating capacity or a non-persistent strain, the total outlay of 
preparation may be wasted, or, worse still, a direct injury ensue from the harmful 
nature of weeds introduced. 

Bate of Seeding . — The rate of application of pasture seeds per acre varies 
considerably from district to district, owing to the large area of the State deemed 
Bititable for the growth of some species of pasture plants. The amount of seed to 
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be sown when endeavouring to establish pasture depends on several factors, as 
follows : — 

1. Type of soil. 

2. The variety and quality of seed. 

:i. The condition of the seed bed. 

4. The seed mixture to be sown. 

5. The climatic conditions governing the district in question. 

In all instances, however, the aim in pasture production is to cover tlic Mirface 
of the land with an even sward of fodder as quickly as possible. 

The following tables set out the rates of seeding recommended p(*i a(*i*e under 
varying conditions: — 

‘‘A.’^ — Where pure stands of any particular variety are to be sown without 
a cover crop. 

— For the sowing of pure stands of a particular vaiiety with a cover 
crop. 

— The sowing of pasture mixtures under various conditions. 


— Pure stands witJiout Cover Crop . — Table 1 sets out the rate <»t' seeding 
recommended for single plant })astures in the three main districts of the State 
identified by rainfall : — 

Tablr 1. 


Hales af Seeding for Simple Plant Pn^htres. 


*S€*ed. 

South and South. 
West. 

25- — 60in. rainfall. 

Great Soiithorn. 

18 — 2.5in. rainfall. 

Wheat Belt. 

IHin. rainfall. 


Ib. t>er ac-re. 

lb. per acre'. 

lb. |)er acre. 

Wiraraora Rvo Grass 

15 to 20 

10 to 15 

8 to 10 

Italian Rye Grass 

20 „ 25 

15 „ 20 

10 .. 12 

Perennial Rye Grass 

20 „ 25 

15 „ 20 


Cocksfoot 

U) „ 12 



Yorkshire Fog 

fi „ 8 



Phalaiis tuberoea 

6 „ 8 



Timothy 

4 „ 6 



Subterranean Clover 

4 „ 6 

3 ,r’ 4 

2 

Drooping Flowered Clover 

4 6 

3 „ 4 


Cluster Clover 


4 

3 „ ‘ 4 

White Clover 

4 



Red Clover 

0 „ 8 

... 


Luoerne 

8 „ 15 

5 „ 9 

2 „ 3 

Lotus major 

4 



Burr medic 

8 ,/l2 

8 10 

0 „ 8 

Lupins 

1 „ bush. 

1 bushel 

^ 1 bush, 


— Pure stands with a Cover Crop . — In many districts the practice of estab- 
lishing pasture in two years by the use of a cover crop is quite common. The 
advantage of this method is that less seed per acre of the pasture plants is re- 
quired, as these plants will thicken during the second year by seeding, only annual 
pasture plants being generally used. 
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Table 2 j^ives the rate of seeding where such pure stands are required follow- 
ing a cover crop, usually a cereal : — 

Table 2. 


Seeds Sown with a Cover Crop, 


Sewl . 

South and South- 
West. 

Great Southern. 

Wheat Belt. 


|)er acre. 

|)or acjre. 

per acre. 

Wimmera Rye (irass 

and 

lb. 

31b. 

1 to li lb. 

Oats 

U bush. 

1 bush. 

1 bush. 

Wimmera Rve Grass 

.5 |b. 

2 to 3 lb. 

1 lb. 

and 




Wheat 

1 bush. 

45 to 60 lb. 

45 lb. 

Subterranean Clover ... 

2 lb. 

1 to li lb. 

1 lb. 

and 




Oats 

1 to 2 hush. 

1 to J bush. 

1 bugli. 

Crimsou (’lovei 

4 lb. 

3 to 4 lb. 


and 




Barley 

I to IJ bush. 

1 bush. 

... 

Lupins ... 


6 to 10 lb. 

2 to 4 lb. 

and 




Wheat 


45 to 60 lb. 

45 lb. 


— Pasture Mixtures. — These are usually sown in the heavier rainfall dis- 
tricts of the State, and any mixture should contain tall strong-growing high fertility 
grasses with a proportion (approximately 41) per cent.) of legumes. The particu- 
lar mixture decided ujion is governed mainly by the type of soil available and the 
prevailing climatic conditions. 

To assist in deciding upon the mixture to be sown, Table 3 sets out the various 
types of soil commonly met with in the South-West portion of the State on which 
it is desired to establish permanent pasture. 

Table 3. 

Soirl Types for the Sowing of Pojituros in the South-West. 

A. — Well-drained undulating country omitting gravel hills, i.e . — 

(1) with over 40 inches rainfall, i.e., Denmark, Manjimup, Margaret River; 

(2) with 30-40 inches rainfall, i.c., Donnybrook, Bridgetown. 

B. — Coastal plain type : Clay loam to a heavy clay carrying red gum, flooded gum, gen- 

erally requires draining, i.e., Benger, Cookernup, etc. 

0.— Summer moist land exeduding drained peaty swamp, including certain portions of 
Napier Creek country. 

D. — Drained peaty swamps. 

E. — Sandy to sandy loam waterlogged in winter, often carrying peppermint, stunted 

jarrah, etc., i.e., low country around Busselton. 

F. — Same as * ‘ E, * ' but with clay subsoil^ i.e., 4-8 inches, 

O. — ^Dry, more or less gravelly ridges. 

Mixtures Recommended.' --The various mixtures recommended under different 
conditions, and for tiu* various types of soil indicated in Table 3 above, are con- 
cisely grouped in Table 4 according to whether the land to be sown is — 

(a) Virgin land. 

(b) Old cultivated non-irrignblc land (“dry’’). 

(c) Irrigated land. 

In sowing these pasture mixtures, particular attention should be paid to the 
feu^ty of the soil and reference made to a paragraph on “fertilisers” earlier in 

fViic* 




Table 4. 

Mixtures for Various Soil Tifpes — Pounds per Acre 
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THE PRESERVATIVE TREATMENT OF FENCE POSTS. 
(With Particular Reference to Western Australia.) 

By J. E. Cummings, M.Se., Commonwealth^ Council for Scientific and Industrial 

Research. 

« 

SUMMARY. 

3, The utilization as fence posts of timbers at present destroyed in clearing 
farm lands and removed during the forestry practice of thinning is discussed. 

2. The main causes of timber deterioration such as dec^y, damage by ter- 
mites and borers, and the reasons for differences in the durability of different 
woods are given in a simple form. 

3. The principles of wood preservation, including preservatives of value for 
. fence-post preservation and the different methods for treatment, are outlined. 

4. The construction of a simple farm-treating plant and methods of pre- 
paring solutions and treating posts are described in detail. 

5. Schedules of treatment times for nine species of Western Australian 
timbers, using both oil and water-soluble preservatives, are given. 

6. An estimated cost of treating posts and a discussion of the economy of 
treatment, together Avith a suitable method and examples of delemining the latter, 
are presented. 

1. INTRODUCTION. 

IVom the earliest days of farming in Western Australia, the raspberry jam 
or jam post {Acacia acuminata) was recognized as the ideal timber for fencing 
purposes, and it was used in preference to all others. No reliable estimate of its 
life can be given, but fences constructed 50 and CO years ago are still in perfect 
condition and a life of 50 years is believed to be a consen^ative estimate. Jam, 
however, generally grows on good wheat land. In addition to an increase in farm- 
ing areas in the jam country, which is largely restricted to the localities adjoining 
the Great Southern Railway and the Midland Railway, the so-called Eastern wheat 
belt has been developed. This country carries little, if any, jam, the common 
species of timber being gimlet, salmon gnm, boree, morrell, etc. None of these 
timbers is durable, and jam posts have been used whenever possible. Supplies 
of jam, however, are becoming scarcer and will become more so in the future. 
As well as an increased price due to increased demand and reduced supply, the 
Eastern wheat-belt farmer has to add the cost of freight from the source of supply 
and the cost of cartage from the railway. As a result of freight charges jam fence 
posts have been reported to be costing from £4 10s. to £7 10s. per 100 at the sid- 
ing. At Narrogin and Wickepin the same posts have been quoted at £3 per 100 
on siding. 

In the clearing of farm lands the pre.sent practice, is to destroy the greater 
part of the standing non-durable timber. Yet at very little extra cost fence posts 
eould be cut from this material. 

In certain districts, the Forests Department and private companies are grow- 
ing crops of timbers, in the management of which thinning at definite periods is 
entailed. These thinnings, in the early development of the forests, would be ideal 
for fence posts if they could be rendered durable. Moreover, in the case of mallet 
in the Narrogin district, the forest produce, tannin bark, is ready for stripping 
when the trees are 5iii. to Gin. diameter breast high. 
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The main purpose of this pamphlet is to show how the farmer cau utilize 
his own stocks of timbers for fence posts by treating them with preservatives. 
It also indicates tlie possibility of the farmer purchasing untreated thinnings and 
subsequently treating them on his farm, or of the large scale treatment of thin- 
nings by Government Departments and private companies for retailing to farmers 
as treated fence posts. 

A knowledge of the fundamental causes of timber deterioration and the 
principles of wood preservation are desirable for a better understanding of the 
methods outlined later, and a short account of these subjects is therefore presented 
before dealing with the practical treatment of the fence posts. 

2. CAUSES OF DETERIORATION OF TIMBER. 

The main causes of timber deterioration are decay (rot), termites (white 
ants), other insects, mechanical failure, and fire. Various other causes, such as 
stock, floods, etc., are not of gi’eat importance. 



Fig. 1. — Photograph of a bighly-magiiifiod piece of wood, 
showing fuugUB threads (the small thread-like linos running 
in all directions iu the light-coloured bands) and holes (tin* 
smaller irregular-shaped holes, also in the lighter l>an(ls) 
in the wood caused by the fungus. 

Decay . — Decay is often called dry rot, wet rot, doze or dote. These are not 
different forms of decay, and are all caused by the action of fungi which are low 
forms of plant life. The common mu.shroom, for instance, is a typical fungus. 
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When developed, the portion of tlie mushroom above the gTound consists of a 
stalk to which is attached an umbrella-shaped, fleshy portion which is called the 
fruiting body. Below ground the stalk quickly disappears. It a careful search is 
made, however, thin white threads can be seen running out in all directions from 
the portion of the stalk in the ground. These white threads are somewhat similar 
to the roots of ordinary plants, and tlmy extract nutriment for the growth of the 
mushroom from decaying vegetable matter in the soil. An extensive plant system 
is already developed before the mushroom appears, and this enables the very rapid 
growth of the edible portion. Wood -destroying fungi, however, instead of living 
in the ground, live in the timber, and coiiNist mostly of line threads which penetrate 
the wood in all directions, and actually absorb certain portions of it. (See Fig. 1.) 
As these substances are absorbed, the normal structure of the wood is broken 
down until it becomes soft and friable, /.a., typically rotten. 

At times these fine threads grow together to form thick white or pale-coloured 
sheets generally of a leathery texture. Sometimes, also, the threads grow out to 
the surface or into a large crack to form masses known as fruiting bodies. These 
fruiting bodies may be shaped like mushrooms or like brackets (see Fig. 2), or 



Fig. 2. — ^Fruiting bodies of a 
wood-destroying fungus. 


may be quite irregular. They produce millions of small spores (similar in purpose 
to the seeds of ordinary plants), which, because of their minute size, arc easily 
transported long distances by wind. An example of the number and the size of 
the spores is given by the common puff ball, which is a fungus. If a ripe puff ball 
is broken open, a fine powder* like a brown smoke spreads everywhere. This 
powder actually consists of millions of spores. In the case of the wood-destroying 
fungi each spore, if it lodges on a piece of timber and the conditions are satis- 
factory, can germinate and set up decay. 
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Decay can also be conveyed to sound wood by placing it against decayed wood 
or by allowing small pieces of the fungus threads to come in contact with it. In 
other words, rot is contagious. 

For fungi to develop it is necessai*y that certain conditions of moisture, air, 
and heat shall be present, together with a suitable food. The moisture required 
varies somewhat for ditferent species of fungi, but it has been found that excessive 
moisture on the one hand or a minimum of moisture on the other will prevent 
growth and hence decay. Thus, wood which is waterlogged, submerged under 
water, or buried in continually soaked soil, will not decay; while timber Avhich 
is kept continually dry will also remain free from decay. Fungi need very little 
air, and it is not possible under ordinai'y conditions of timber usage to prevent 
their growtlj by stopping their air supply. In a fence post, suitable conditions 
for fungus growth generally exist at the gi’ound line. Here the moisture content 
of the timber is often that most satisfactory for rapid decay, and the air supply 
is unrestricted. The range* of temperature for the growth of fungi varies some- 
what, and at very high and very low tempci'atnres growth is prevented and the 
fungus may even be killed. However, the weather is not always too hot or too 
cold, so that there are times when the temperature conditions are conducive to 
fungus devclo})nu‘iit. Wcuxl is the suitable food, and as the moisture, temperature, 
and air supply cannot be (controlled in fence posts, the most practical means of 
combating the decay fungi is by introducing into the wood ]>resprvative materials 
which are jxusoiioiis to them. (See page 194.) 



Fig. — A typical termite mound. 


Photograph ktndly stipphed hy Mr G. F. HUL] 

Tei'mitefi {White — Tennites, popularly known as “white ants,’^ are not 

true ants from the scientist's view-point. Like true ants, however, they live a 
social life, and in each colony there is a definite division of labour, different work 
being performed by various forms or castes. Some species of termites build 
mounds in which the colony lives, and which are very common throughout Aus- 
tralia. (See Fig. 3.) If a piece is broken off a termite mound so as to expose 
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the interior, at least two different forms or castes will always be seen. These are 
the worker and the soldier. 

The workers (see Fig. 4) are soft-bodied, white to greyish coloured, blind, 
and sterile. It is this caste which causes the damage to timber structures by eating 
and destroying the wood. Workers also build the mounds and communication 
tunnels, feed the soldiers, the king and the queen, and the young of the colony. 

The soldiers usually are of darker colour than the workers, are blind, have 
larger brownish-coloured heads, and have jaws especially shaped for defence from 
attacks by other insects. (See P''ig. 4.) In one conunon gi^oup of termites the 
head is extended into a long snout and the jaws are undevel()})ed. From the end of 



Fig. 4. — Different forms or castes of termites; 1. Immature 
form of winged termite. 2. Worker. S. Soldier. 4. An- 
tenna of the winged form. 5. Winged form. (Note. — The 
lines alongside each caste represents the actual size.) 

Illustration from Froggatt: '^Forest Insects and Timber Borers.'*] 


the snout the soldier can eject a poison to repel other insects. The defence of the 
colony is the main duty of the soldiers, and it is not unusual to see them prepared 
to repel intruders by lining all cracks or other openings made in the mound. 

Generally, in spring or autumn, long, slender, winged forms, popularly called 
^^ffying ants,” may be found in the colony: They are very ant-like in character, 
but, unlike the worker and soldier, can see. These are the young reproductive 




Juke, 1932.] 


JOURNAL OF AGRICULTURE, W.A. 


191 


forms, and are either male or female. At certain periods in the year they may be 
seen flying from the parent colony in large numbers. If a pair of these flying 
forms escapes the attacks of other insects and birds and finds a suitable location, 
it will settle down and form a new colony. 

If we break a mound open completely, we may be fortunate in laying bare 
the royal chamber wliere live the king and the queen. These are the parents of 
the colony, and were originally two flying forms. The queen grows to a large size 
and usually remains in the royal chamber, where she produces enormous numbers 
of eggs, which are removed by the workers to nearby chambers to hatch into young 
termites. When first hatched these young termites are called larvae, and are all 
superficially alike. Later they develop either into workers, into soldiers, or into 
winged forms. Some termites have the power, if the queen should die or is be- 
coming less prolific in laying eggs, to cause certain of the older larvae to develop 
into further queens and, if necessary, kings. In some species of tennites which 
<lo not build mounds there are no true workers as 'described above, the work of 
this caste being performed by larvae and immature stages of the winged form. 

The food of termites varies, and they have been reported as living on wood, 
cellulose, cotton, paper, leather, grass, sugar*, horn, bone, seeds, etc. 

According to their nesting habits, termites may be broadly grouped into two 
classes, namely, subterranean and tree dwellers. The subterranean dwellers live 
in the soil, and often construct mounds on the ground. The tree dwellers never 
live in the soil or in mounds, and are generally found in galleries tunnelled in 
growing or dead trees. Both groups are found in Australia, the greater damage 
to timber structures being done by members of the subterranean group. The dis- 
eusi^ ion. which follows refers principally to thiN group, although some of the in- 
formation may apply to the tree dwellers. 

Termites of the subterranean group need a constant supply of moisture for 
their successful develo])ment and, therefore, must have a constant contact with the 
earth. Because of this habit it is possible to trace the entry of the termites to 
infested timber above gi’ound. The termites always conceal themselves in the 
wood, in the ground, or in their communication or shelter tubes. To reach timber 
not in contact with the ground, they may enter through cracks in cement floors or 
brickwork (as in a house), through heart pipes or cracks in wooden-house founda- 
tion blocks, or else they may build their covered runways over any convenient 
surface. (See Fig. 5.) Damage above ground level may, therefore, he prevented 
by insuring that no access cracks, etc., are present, by periodically breaking down 
any runways that may he formed over the surfaces, and by suitable treatment of 
the surrounding soil. Special termite insulators can also be used to prevent the 
building of runways over exposed surfaces. 

Infestation of sound timber can occur by two main methods. A termite 
colony which might he in the vicinity may extend its galleries to the sound timber 
and attack it, or the sound timber may fonn a suitable place for the development 
of a new colony by the flying reproductive forms. 

Damage by termites can cause large losses of timber, and prevention of this 
is sometimes difficult. In the case of fence posts the only practical method is by 
the use of durable woods or preservative treatment in which the iion-durable wood 
is rendered immune from attack. 

Borers , — The main types of borers likely to cause damage to hardwood fence 
posts are the powder fmst borer and the auger borer. The greater ])art of the damage 
to the timber is done below the surfar^e by the undeveloped beetle or grub form. 

' This grub form develops into the beetle, which immediately commences to bore its 
way out of the wood to the surface. Where it emerges, small round holes can be 
seen. Generally, the attack is confined to the sapwood only, especially in the 
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case of the powder post borer. The auger borer, however, may extend its attack 
to the truewood* (or heart wood) of the post. 

Softwood or pine posts may be attacked by a species similar to the so-called 
funiiture borers. This borer w’ill attack both the sapwood and the truewood 
(heartwood). 

The extent of damage to fence posts by borers is thought to be small and no 
evidence has been obtained of posts having to be replaced because of their damage. 
Prevention of attack would be possible by completely treating the post with pre- 
servatives as detailed later, but the expense does not seem to be justified as a safe- 
guard against borers alone. 



Pig. 5. — Termite comniiniicatioii tubes on ('Oiicrctc j>iie. 


Photograph kindly supplied Vy Mr G F Hill | 

Miscellaneous ( auses. Ellective fireproofing of fence in>t economic- 

ally practicable, and no precautions can be taken against Hoods, lightning, etc. 
Mechanical failure may be due to usii»g fence posts of too small a diameter and 
can be corrected by increa'^ing the size or by using a stronger species. 


3. DURABIIJTY OF AUSTRALIAN^ TIMBERS. 


The durability ot timber from difierent species of trees varies widely. One 
species, such as jam, will be very durable, whereas another such as mallet will 
be non-durable. The results of chemical and laboratory tests on durable and non- 


adopted to describe what Is usually termed heartwood. In 
often affected by decay or has little strength. This 
heartwood, is called "heart.'* Th!e' terms "heart" and 
confusing, and that portion of the tree between the "heart," or ths 
pith, and the sapwood has been named the truewood. 
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durable timbers have shown tliat the durable timbers contain substances which 
are poisonous to fungi, whereas the non-diirable ones huNe a much less quantity 
of such substances or none at all. in some cases the poisonous material is an oil; 
in others it is probably a solid material. 

Sapwood and Truewood. — The sapwood or outer part of a tree, which is 
usually of a lighter colour than the truewood, is chemically different from the true- 
wood in that it does not contain substances which are poisonous to fungi or ter- 
mites. As a result, sapwood does not resist decay or insect attack. A common 
practice in Australia is to remove the sapwood from poles and posts at and near 
the ground line.' This practice undoubtedly prevents the more rapid attack of true- 
wood, but it also considerably reduces the effective diameter of a pole or post, and, 
as the* sapwood and truewood have for these practical purposes the same strength, 
it would be desirable to retain the sapwood.. Sapwood generally is much more 
easily treated with preservatives and, as will be shown lat(‘r, it pai'ticularly 
desirable to retain it on treated posts or poles. 

Conditions of Growth. — Fast-growm, young timber is frerjiiently less durable 
than slow-grown, mature timber. This difference is important in the use of un- 
treated timber, but, with effecti\e preservative treatment, a fast rate of growth 
may even become an advantage, provided the j^ounger, fast-grown luMtcnal does 
not ^‘)>op’’ or split excessively either before or after treatment. Young, fast- 
grown material has usually a wider sapwood and a nu)re easily penetrated struc- 
ture. 

Influence of Locality. -Tt is a po]m]ar belief that timber should be used in 
the locality in which it was grown in order to obtain the maximum life possible. 
In some eases, evidence tends to show that this is correct, but there are other fac- 
tors which are much more important. The chief of these is the possibility of in- 
fc'ction by organisms of decay uj* by insHds being greater in one district than in 
another. This is sho'wn in Western Australia. Tn the South-West, and in areas 
with an annual rainfall of more than 15 inches, the main cause of renewal of 
timbers is decay. In the Eastern wheat bell, and farther East and North where the 
rainfall is less than 15 inches annually, the decay of timber is less, but the severity 
and frequency of termite attack increases. 

Soils, too, have an influence on durability. For instance, in soils which are 
continually wet the water-logged condition of the post at the ground line reduces 
the ]»ossibility of decay. The experience of farmers in W(*sterri Australia tends 
to show that in some localities there is less attack by termites on typical sandy 
soils than there is on those of a loamy nature. Decay can also be expected to be 
less .seriou.s in well-drained sandy soils. 

Time of Cutting. — Contrary to the popular belief that trees should be cut only 
when the sap is down, the time of cutting has no effect on the duj*ability, provided 
that proper care of the posts is subseciiiently tidvCii. Actually then* is no such state 
as the sap being ‘^up’^ or ^^dowii’^ throughout a tree. Numerous tests have shown 
that the amount of saj) in a tree trunk does not vary from winter to siunmei*, and 
as a result there is no advantage to be gained in more rapid .seasoning, etc. On the 
other hand, the influence of the seasons of the year on tlie rate of drying is an im- 
portant factor. Very rapid drying of fence posts, especially those cut from young 
trees, causes an excessive number of cracks and s})liis. In tlie drier parts of Aus- 
tralia, felling in the winter is thus an advantage, i)rovided the ])Osts are immediately 
stacked properly. If the [)Osts are cut iu the winter, drying is not so rapid, but 
by the summer a large amount of drying will already have taken place. At the 
end of the seasoning period such posts will have less splits and cracks than those 
cut and stacked the same way in the summer. 
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4. PRINCIPLES OF WOOD PRESERVATION. 

As has been stated, the development and growth of fungi require certain con- 
ditions of air, moisture, and temperature, and a suitable food. Obviously, control 
of the supply of air, moisture, or temperature is not possible for fence posts. The 
only factor that can be controlled is the food, namely, the wood. Insects, too, re- 
quire certain conditions of air, moisture, and temperature, and control of their food 
is generally the only possible practical method. Certain woods are durable because 
of the presence of poisonous substances. If, therefore, materials which are poison- 
ous to decay and insects are placed into non-durable woods they will be converted 
into durable ones. Wood preservation treatments are designed to introduce 
materials which will render the wood poisonous, and thus prevent the growth of 
fungi or insects. It is not necessary to penetrate the wood completely with pre- 
servatives, but only to provide a continuous outer layer of impregnated wood. In 
some cases this layer should cover all surfaces of the treated timber; in others (as 
in most cases of fence posts) it is only necessary to treat that portion to be placed 
in the ground and just above the ground line. 

5. PRESERVATIVES. 

There are large numbers of preservatives which have been, or are being, advo- 
cated for use. They may be broadly divided into two groups, namely, oil preserva- 
tives and water-soluble preservatives. Only those of particular value and interest 
for the presentation of fence posts in Australia at the present time will be 
discussed. 

(a) Oil Preservatives. 

CoaUtar creosote is an oil prepared from coal-tar. The results of extensive 
tests and of experience in other countries have sliown that this oil is the most 
effective for general purposes. It is, however, dark coloured, and has a distinct 
odour, both of which may in some eases be undesirable. Creosote oil varies con- 
siderably in quality, but any good grade oil will give good results, provided there 
is sufficient of it introduced, and that the penetration of the oil into the wood is 
satisfactory (see Appendix 1). 

Tar is often used for brushing or ])ainting the ends of posts, etc., but it is of 
very doubtful value. It is much less poisonous to fungi and insects than is creosote 
and its penetration into the wood is less than with creosote used under the same 
conditions. Its use is not recommended. 

Petroleum Oils. — These are not sufficiently poisonous enough to fungi to pre- 
vent decay, and their use for prevention of insect attack cannot at present be 
recommended. 

Creosote and Oil Mixtures. — Where the cost of creosote is high, it is an 
economy to dilute it with a petroleum oil. Naturally, pure creosote is more .satis- 
factory, but creosote, if of a good grade, is generally sufficiently poisonous to with- 
stand some dilution with non-poisonous oils. The use of the crude oil lowers the 
cost of the preservative or for the same expense provides a better distribution of 
the creosote in the wood. The best oil for dilution is crude petroleum, or a light 
fuel oil which may be added to form a solution consisting of 2 parts of creosote to 
1 part of oil. The treatment schedules given in Table I. Schedule of Treatment 
were obtained by using this mixture. 

Patented or Proprietary Oil Preservatives. — There are a number of these 
available; some are good and some are of doubtful value. They are usually more 
expensive than ordinary creosote and any one proposing to use them should make 
thorou^ inquiries, and if possible ask for advice from the Division of Forest 
Products. 




JtWE, 1932.] 


JOTTRNAL OF AGRTCrLTPRE. W.A. 


196 


(6) Water-Soluble Preservatives. 

The principal water-soluble preservatives available for use in Australia at 
present are sodium fluoride, zinc chloride, and white arsenic (arsenic). 

Sodium fMoride is a white powder which is soluble in water, about 4 lb. of it 
dissolving in 10 gallons of water at ordinary temperatures. It is very poisonous 
to fungi, but not to termites. The use of white arsenic, in addition to the sodium 
fluoride, is therefore necessary. 

Zinc chloride is sold in a solid form or in a heavy concentrated solution con- 
taining about 50 per cent, zinc chloride. It is very soluble in water. Like sodium 
fluoride, it is very poisonous to fungi, but not to termites. 

White arsenic (also sold commercially under the name “arsenic^M is a whitish 
powder which is slightly soluble in water, about 2 lb. of it dissolving in 10 gallons 
of water at ordinary temperatures. It is not easily dissolved in water unless the 
solution is boiled vigorously, because the white powder floats to the surface 
and is diflicult to wet. Expenence over a large number of years has shown 
that white arsenic is a very effective poison against termites. Where both fungi 
and termites are likely to attack the timber, a solution containing white arsenic with 
either sodium fluoride or zinc chloride is recommended. In the drier localities, it is 
possible that treatment with white arsenic alone would be effective, and expeniiients 
are now being made to test this belief. 

Patented or Proprietary Water-soluble Preservatives are available sometimes 
in powder form and sometimes in solution. Usually, the actual composition of 
these preservatives is not given, and as their value varies considerably, any one 
proposing to use them should fully investigate their efficacy first. 

6. METHODS OF TREATING TIMBERS. 

The objective in the treatment of timber is to introduce tlie preservatives into 
the wood so that a deep layer of [U’eserved wood and a sufficient quantity of pre- 
servative to prevent decay and termite attack is obtained. The following methods 
are generally used: — 

Pressure Processes . — These methods invohe the use of a large specially con- 
structed preservation plant. The timber to be treated is loaded on spe<'iai trucks 
and is run into long steel cylinders which are then closed. Depending on the 
actual process to be used, the timber is first subjected to a vacuum or to air pres- 
sure, the cylinder is then filled with solution, and x>ressure is applied until the 
wood absorbs the required amount of solution. A final vacuum treatment is then 
often given. Where facilities are available this is the most satisfactory method 
for treating wood. It is not at present in use in Australia. 

Open Tank Process . — For use on the farm with its natural limitations, the 
open tank process is the most satisfactory and practicable. The timber 
to be treated is placed in a tank of hot preservative and heated therein for 
some hours. During this heating period the air which is present in the cells of 
the wood is heated. It thus expands, and some of it is in consequence expelled. 
At the end of the heating period, the timber is either quickly removed to a separate 
tank containing cold preservative or else it is left to cool down in the same tank. 
During this cooling period, the remaining hot air in the cells cools and contracts, 
and the preservative is sucked in. 

Generally, for the treatment of fence posts, only that portion of the post 
inserted into the ground, plus a further 6 inches to show above the ground, is 
inserted into the preservative. 
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Only seasoned or dry timber can be satisfactorily treated by this method. 
Except for timber which is very easily treated, there is practically no absorption 
of preservative during the lieating period. All absorption takes place during the 
cooling or cold bath treatment. If too much preservative is being absorbed by 
the wood, the duration of the cooling treatment can be shortened. By increasing 
the length of time of the lieating period, it is possible, up to a certain limit, to 
Increase the penetration of the preservative. Full details and times of treatment 
are given in Tables I. and II. 

Steeping Process , — This is used with water solutions only, and consists of 
soaking the dry wood in the cold solution, preferably for some weeks. On account 
of the long time required for treatment, and the fact that good penetration and 
absorption of the preservatives are not usually obtained, its general use cannot 
be recommended. 

Dipping Froccffs , — This consists of placing the seasoned fence posts in the 
hot preservative solution for a short period — generally five to fifteen minutes. 
Very little penetration and absorption of preservative into the wood occurs, although 
all surfaces and cracks are generally well coated with the preservative. Only oil 
preservatives should be used with this process. With water solutions, the thin 
coating so obtained is easily washed off by rain, and so their use is not advocated. 
As the ]>resei ved layer of wood is very thin, and the amount of preservative ab- 
sorbed \ery small, long life cannot be expected from timber so treated. The 
treatment probably justifies the expense, and is advantageous in that large num- 
bers of ])osts can be quickly treated at a relatively small cost. 

Brushing Processes . — These consist of brushing, painting, or swabbing the 
preservative into Ihe timber. Only oil preservatives are satisfaetoi-y for this pur- 
pose, and they should be brushed on hot, preferably at about 200 dog. F. Every 
care should be taken to ensure that the oil is forced into all cracks or defects in 
the wood. Si'vcral coatings should be applied, each coaling being allowed to dry 
before tin* next is commenced. The use of hot oil allows the cracks, etc., to be 
more easily treated. The method is not as satisfactory as dipping, and good 
results should not be expected from its use. It is cheap, and large numbers of posts 
can be (luickly treated with a minimum of preseiwative. Only well-seasoned wood 
should be used, because, with green timber, further cracks will occur on drying, 
and tiiese will immediately expose untreated wood. Fence posts should be ])ainted 
in order to coat the portion being placed in the ground, together with a further 
6 inches above the ground. 

Brush treatments are of value for those parts of a construction which cannot 
be treated by other means ; for recoating treated portions wdiich have been cut into 
for erection purposes ; or for coating contact points where decay is likely to occur. 


7. ABSORPTIONS AND PENETRATIONS NECESSARY FOR 
EFFECTIVE TREATMENT. 

The effectiveness of any preservative treatment dejiends upon having a con- 
tinuous, unbroken, outer layer of preserved wood containing a sufficient quantity of 
presen^ative to prevent fungal and insect attack. Experiments in the preservation 
of Australian timbers for fence posts have shown that the penetration in the true- 
wood of split })osts is very small — generally less than J of an inch. The sap*- 
wo6d is more easily treated, and by the open tank process complete, or almost 
complete, penetration can be obtained. With all the Western Australian species 
except gimlet, the sapwood is usually of an inch, or more, in thickness, and 




JtTNK, 1932.] 


JOURNAL OF AGRICULTURK, W.A, 


197 


this can be effectively treated. In gimlet, the sapwood is generally loss, but it 
takes treatment fairly well. A depth of i an inch of unbroken treated wood is 
regarded as a very satisfactory protection. 

The necessary amount of preservative varies with the preservative and the 
type of attack expected. Using a mixture of 2 parts of creosote to 1 part of fuel 
oil a 4-in. butt diameter fence post, if treated to a height of 2 ft. 6 in. from the 
butt, should absorb about V /2 lb., a 5-in. post about 2 lb., and 6-in. post about 
2^ lb., of preservative. This quantity i.< eciuivalent to 7 lb. of creosote and oil 
mixture per cubic foot of wood which is treated, i.e., per cubic foot of post for 
2 ft. 6in. from the butt. Experience in other countries has shown that with zinc 
chloride and sodium fluoride, about V 2 lb. of dry salt is needed per cubic foot of 
wood in order to prevent decay. In Australia, about V 4 , lb. of white arsenic per 
cubic foot has been found effective against termites. Using solutions containing 
3% per cent, sodium fluoiide or 3^/^ per cent, zinc chloride together with 2* per 
cent, white arsenic, a 4-in. butt diameter fence post should absorb about 3 lb., a 
5-in. post about 4 lb., and a 6-in. post about 4J lb. of solution ( 1 gallon of solu- 
tion weighs about 10 lbs.). This is equivalent to about 14 lb. of solution per cubic 
foot of wood. With water solutions, on account of the possibility of their being 
washed out by water, it is advisable to treat the timber so that it absorbs as much 
solution as possible. 

(To he continued.) 


FIELD EXPERIMENTS WITH WHEAT AND OATS, mU 

SALMON GUMS EXPERIMENT FARM. 

I. Thomas, Superintendent of Wheat Fauns, and L. G. Skinok, Farm Manager. 


The following are the monthly rainfalls as recorded at the farm during 1931, 
together with the averages for the six years this farm has been established. 
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Good rains were experienced towards the end of February and presented a 
good opportunity for working fallowed land. Rain which fell about the middle 
of April germinated weed seeds and facilitated the control of weed growth. 

The subsequent rainfall was ideal for wheat crops. Very severe frosts were 
recorded during the growing period, and these retarded crop growth. Late frosts, 
up to the 121 h of October, also caused some damage. 

The land on which the experiments set out below were conducted was of a 
reddish colour, originally timbered with teatree, silver bark, mallee, and light 
mallee. It had been cropped twice previously, in 1927 without being fallowed, 
when only a light yield was obtained, and in 1929 after tallow. 
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Durins? June and early July, 19 JO, it was ])loufj:hecl to a dei)th of J to 4 
inches with a disc iinpleinent. This was folIowe<l by a sprinjityne cultivation in 
early October atid a«*ain innnediately prior to seedinfj^. 

Time of Seeding Experiment, 

The object of this experiment is to determine the most suitalile time for plant- 
inu‘ the wheat crop. 

Two varieties were used, the Tuidseason \ariety, Nabawa, beino; sown in mid- 
April, May and June, and the early variety, Oluyas Phirly, in mid-May, June and 
July. 

The tables of results are hereunder: — 

Timk ok PLA'JTINO Experimknt. 

Variety Xalauva. Seed - -tr>U) per acre. Siiperpliosjdiate 11 Jib f»cr acre 
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TiMK o^ Planting i:\i*kkimk\t 

Variety — Oluyas Early. Seed— 4r)lb per acie Superphosphate IlL'lh pti .icre. 
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This expei’iment a^ain demonstrates that the yields of both early and mid- 
.season varieties are considerably n^duced when the crop is planted later than the 
month of May. 

The seedinji’ calendar for the Fsperance wheat urea, in which this farm is 
located, is a^^ follows: — 


Variety. 

Yandilla KIdk ... 

Nabaw'H 

Glnyas Early ... 
Noongaar 


Nokthkrn. 

( KNTRAl . 

SOT’THFHN 

Maturity. 

Heetp, Kiimarl, Dowak 
and Salmon (luinn. 

Olrclp Valley, Bed Lake 
and Grass Patch. 

Treslovc, ScAddan. 

Late 

April Ist to 16th ... 

April 1st to 21st 

Midseason ... April 15t.h to May 7th 

April 15th to May 7th 

April 21st to May 21st 

Early ... May 1st to May 21»t 

May Ist to May 2l8t 

May loth to 31st 

Very Early... May 2l8t to Slst ... 

May 2lRt to 31st 
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Time of A ppUcaiion of Superphosphate hJ,r peri merit 

This (>xp(M*inu*iit was conducted to determine whether, vvlicn applying- heavy 
dressings ot* superphosphate, it would be profitable to apj)l.v part oi* all of the 
fertiliser when cultivating* the fallowed land in late smnniei* or early autumn, thus 
allowing seeding operations to be expedited. 

The tablulated results for 1931, together with tlie averages for the pr(‘vious 
years, are as follows: — 
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The average results for the four years that the (‘xpernnent has been conducted 
show that the yi(‘lds are decreased when a portion of the fertiliser is not applied 
at seeding time. 


lUite of Ajiplicatiou o/ So per phosphate E rpen meat . 

This experiment was divided into two sections in order to test the effects of 
applying the following amounts of superphosphate to the wheat crop — 

Section 1- 300 lb. per acre. 

150 lb. per acre (Control). 

225 11). per acre. 

Sf('tion 2 — No superphosphate. 

150 lb. per acre (Control). 

225 lb. per acre. 

The following tables show the results obtained:— - 
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Eats of Application of Sopbrphosphatk Experiment. 


Flantad on 4th May, 1931. Variety — Xabawa. Seed — 461b. iM»r acre. 


Rate of application of 
Superphosphate per 
acre. 

Computed Yields per Acre. 

Aver- 

age 

Yields 

per 

acre, 

1981. 

Per- 

centage 

Yields, 

1931. 

Aver- 

age 

Yi^ds 

pet 

acre, 

1929-31. 

Per- 

centage 

Yields, 

1929-31. 

Sec. 1. 

Sec. 2. 

Sec. 3. 

Sec. 4. 

Sec. 6. 1 


bus. lb. 

bus. lb. 

bus. lb. 

bus. lb. 

bus. lb. 

bus. lb. 

' % 

bus. lb. 


3001b 

16 8 

17 20 

18 16 

19 20 

18 48 

17 58 

102 

16 30 

1 105 

1601b 

16 0 

18 40 

17 20 

17 52 

17 .62 

17 33 

100 

14 48 

100 

2261b 

17 44 

17 20 

18 48 

17 44 

17 12 

17 46 

101 

15 33 

105 


These results indicate that the yields are increased when heavier rates of 
superphosphate are applied. 

Under present economic conditions, however, the rate of 112 Ih. )>er acre 
appears to be the most economical. 

Nitrogen Experiment. 

The object of this experiment i.s to determine whether increased yields are 
obtained when heavy dressinsfs oJ‘ a nitrogenous fertiliser are applied to the wheat 
crop in addition to superphosphate. 

For the purpose of the experiment two rates of sulphate of ammonia were 
applied, viz., 1 cwt. and 2 cwts. per acre respectively, the applications in each case 
being at planting time. 

Superphosphate was a[)plied to all plots at the rate of 112 lb. per acre, and 
those plots which received superphosphate only were treated as controls. 

The experiment was conducted on both fallowed and unfallowed land, the 
results being shown hereunder: — 

NITROGEN EXPERIMENT. 

NON Fallow skction. 


Planted on 8th May, 1931. Variety — Nabawa. Superphosphate — 112 lb. per acre. 

Seed — 461b. l>er acre. 


Rate of Application of 
Snipliatc ol Ammonia 
per aero. 

Computed Yields per .4 ere. 

Aver- 

age 

Yields 

per 

acre. 

1931. 

Per- 

centage 

Yields. 

1931. 

Aver 

age 

Yields 
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9 52 

10 6 
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11 23 
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9 44 

10 32 

10 0 

10 32 

9 44 

10 6 

100 

11 13 

99 


Fallow Section 


Planted on 8th May, 1931. Variety — Nabawa Superphosphate — 1121b. per acre. 

Seed — 46 lb. per acre. 


RAte of Appli(>ation 
of Sulphate of Am- 
monia per acre. 

Computed Yields per Acre. 

Average 
Yields 
per acre, 
1931. 

Per- 

centage 

Yields, 

1 1931. 

Per- 

centage 

Yields. 

1929-31 

Section 1. 

Section 2. 

Section 8. 

Section 4. 

Section 5. 
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bus. lb. 
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i 
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bus. lb. 

% 

% 

1121b 

14 0 

14 16 

10 24 

10 82 

11 12 i 

12 6 
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98 

NU 

10 56 

18 28 

10 82 

11 44 

10 82 

11 26 

100 

100 

224 ib 

18 12 

11 36 

11 12 

10 8 

10 56 

11 25 

100 1 

93 


These results do not indicate any increase in yield from applying a nitro- 
genous fertiliser to either fallowed or unfallowed land. 
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Manganese Experiment, 

The object of this experiment is to determine whether any increase in yield 
is obtained by applying, in addition to superphosphate, a manganese fertiliser to 
the wheat crop at planting time. 

Manganese sulphate was applied as follows: — 

Plot No. 1 — 28 lb. manganese sulphate. 

Plot No. 2 — Nil (control). 

Plot No. 3 — 56 lb. manganese sulphate. 

Superphosphate was applied to all plots at the rate of 1.12 lb. per acre. 

The following results were obtained: — 


Planted on 18th May, 1931. 


28 lb. 

Nil (Oontrol) 
56 Ib 


MaN<U.VK.*4K KXI’KRIMENT 

Variety Oliiyas Enrl.s . 
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These results arc similar to those obtained at the other expcriraent farms and 
indicate that no substantial increase in yield was obtained by the application of 
a manganese fertiliser to the wheat crop. 


Depth of Ploughing Experiment. 

The object of this experiment, which has been conducted for the past three 
years, is to determine the most economical depth to plough for the wheat crop. 

Three plots, each repeated five times, were required, one ploughed to a depth 
of 2 inches, one to 4 inches, and one to 6 inches. 

The plots were all ploughed the previous June with a disc plough, springtyne 
cnllivated in early October, and again immediately prior to seeding. 

The results are shown hereunder: — 


Dkpth or Ploi'ohivo Kxpikimknt 

Planted on 8Ui May, 1931. VonHy — Xabava Suprrpbcsidiatr— 112 lb. piT lu-re 

Si'od - 4.'» lb per nere 


Depth ol Ploughing 


<’(niil)utcd Yields- p<*r Acre 


Section 1 


Section 2 


Section 3 


Section 4 


•\\erage Per 

Yields ; ceiitape 
per acre, l‘ieJd*<. 
193J. 1931 


Average j Per- 
Yield.s ' centage 
per acre. . Yields, 
1929-31. 1929-81, 



bUA. 

lb. 

biiA. 

lb. 1 

bii.t 

Jb 1 

1 bus. 

lb. 

bu.s 

lb. 


bus 

lb. 

% 

2in. deep 

11 

4 

10 

40 ! 

11 

20 1 

10 

40 

10 

56 

101 1 

1 11 

48 1 

93 

4in. deep 

11 

12 

10 

0 

1 

11 

36 1 

10 

40 

10 

52 

100 1 

12 

38 

100 

6in. deep 

i 

11 

52 

9 

1 

12 , 

11 

52 

10 

0 

10 

44 

90 1 

1 

12 

14 

97 


Both this year’s results and the average results for the past three years indi- 
fute that there is no advantegre to be gained by ploughing to « depth greater than 
4 inches. 
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Time of Ploufjhinfj Experiment. 

The object of thi^ expei'imeut is to ascertiuii whether the time of carryinj? 
out the initial operation of fallowinjr, i.e., ]»loujj:hinj>:, has any effect upon the 
yields of the resultant wheat crop. 

Three plots, treated in the followin.^ manner, were required : — 

Plot 1 — Ploughed in March, lO.MO (long summer fallow). 

Plot 2-- Ploughed in June, 10.‘h) (early winter fallow). 

Plot J — Ploughed in September, 1920 (late winter fallow). 

The March plots were ploughed when the land was \ery dry in spite of a good 
rain which had fallen during the previous month. 

The June plots were plouuhed when the land was in excellent condition for 
that operation, while the condition of the ploughing for ihe September i>lots was 
fair. 

The results obtained from the res[)('ctive plots are shown below : — 

TIMK OF l»LOr«HIN(4 


Plantojl on 8tli May. 1031 Varlotv- Nahuwii. Siiporphosplintt- - 1 1‘2 lb. |K*r acic. 

Sml — 4.5Ib. iH‘r aero 


Time ot I*luu}?blmr. 



Compidcd Vickis per .Acre. 



.A N cr- 
aK(‘ 
A’jelds 

1 per 
acre. 

1 1031 

1 1 

IVr- 

cetita«e 

Yields 

1031. 

Aver- 

Yields 

per 

1 «eie, 
1028-31 

1 

l»er- 
e(*iitn>re 
Yields. 
1028 31. 

Sec 1 . 

i 

See. 

O 

Sc« .1. 

Sc( 

4 

SC( 


bUH 

lb. 

bus. 

Ib. 

bus. Ib 

bus 

Ib 

L 

bus 

lb 

1 bus. Ib. 

» 

bus. lb. 

0 

Mid March 

! n 

:ri 

10 

0 

10 0 

10 

0 

8 

40 

10 0 

78 

11 54 

!il 

Mid June 

14 

24 

13 

4 

1.1 20 

1 

10 

10 

13 

12 

12 50 

100 

13 2 

100 

Mid September 

10 


10 

s 

0 44 

S 

10 j 

8 

•J.3 

31 

74 

11 27 

88 


The results obtained this year, and the average results for the past four 
years, indicate that better results are obtained when the land is ploughed during 
the early winter months. Thus ploughing should be conimenced immediately after 
seeding has been completed. 

EXPERIMENTS ON ^‘KOPP’ SOILS. 

Owing to the unsatisfactory crops of wheat generally obtained from the so- 
called “Kopi” soil in the Salmon Gums area, it was decided to conduct exjieri- 
ments with a view to obtaining definite inforniatioii regarding crop res])onse on 
thh class of soil. 

The Salmon Gums “Kojii” is described as a light-grey, highly calcareous soil. 
It is fairly jiowdery and resembles grey inorrel soil of the Eastern Wheat Belt. 
With working, “Kopi” soil tends to compact down a little. 

'fhe vegetation includes giant inallee timber, this being a variety of Eucalyptus 
oleosa and is a member of the red morrel family. 

The following experiments were conducted : — 

Seasonal planting trial with wheat. 

Seasonal planting trial with oats. 

Fodder trial. 

Manurial trial. 

The land on which these experiments were conducted w^as disc ploughed to 
a depth of 3 inches during the ])revious June and springtyne cultivated during 
early October. 

It was then hariowed after rain in December, and again in February and 
^'mediately prior to seeding. 
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Seasonal Planting Trial — Wheat. 

Tlio object of this trial is to determine the most suitable time to jdant the 
very (‘arly, early, and niidseason maturing** varieties of wheat. 

Accordiiif^ly the standard varieties Noonj^aar, Oluyas Karly, and Nabawa were 
each ))lanted in their resj)e(*tive plots clnrinj? the months of April and May. 

The results obtained are shown hereunder: — 

Skasonai. J*i.anti\(; Kxpkrimknt— Whkat 
Aprtl l‘l(nitiuq. 

IMnnhMl oil 17th April, llhJI Snpj'rphosphatf - IIJ Ih por jwrr 4r> Ih pfr iu-r<* 





('oiiipnti 

<1 Vield*. 

pel Ai'ie 


A \ ei age 
Yields 

IVr- 

centage 

\ n . 


section 1 

1 Section 2 

Scj'tioii :t 

j Sej'tioil 4 

section 

p(*r acre, 

iu:n 

Yields. 

HV.il. 



hiis. Ih 

1 

1 hus Ih 1 

hu** Ih 

; hns Ih 

hiis 11) 

hlls Ih 


Noongjiar 


H 1) 

« 24 

0 24 

.5 :. 2 

.") .p) 

0 27 

00 

Xabawa 


H 18 

1 8 10 ! 

0 40 

i .5 U5 

4 Hi 

(i 4.{ 

100 

Oliiyas Karlv 


10 8 

7 44 1 

0 24 

1 4 IS 

:l 12 

») *27 

00 

Piuiitcii on Kith May. 

SKASOXM Pl.ANTlNo lOXJ'KlIIMKXT \N HK\T 

Maq I'lqtiiom 

IP.’U. snpcf plKisphati'— 1 l‘J Ih p<M acic 15 Ih 

p<*r aeie. 

VanefN 

Section ] 

< onipnti 

i Section 2 j 

‘d Yields 

Seition ‘1 

per \« re 

Se< tioii 4 

1 

s<‘elion 5 

\\eiaue 
Yields 
j)ei M(ie. 
10:51 

Per- 
cent a ye 
Yiehis. 

io:n 



hUH ill 

1 hits Ih 

hiis Ih 

1 hlls Ih 

hiis )h 

hlls )h , 


Nooufiraai 


« 40 

1 5 4 , 

1 0 

: 4 .{2 

n 44 ' 

4 4s 1 

0.^1 

Nil haw a 


7 44 

5 r>2 

4 IC) 

' 1 0 

i 28 : 

1 

^ ! 

100 

(tjuyas liarh 


.5 4 

‘ U , 

4 Hi 

, *. 28 

4 *.2 1 

4 .7 i 

O') 




— 


- 

— - 





These results, altlumj'h for one year only, indicate the advantage of the early 
planting* of wheat on this elash of soil, even thou.u:h the varieties may vary in the 
lime of maturity. \ ery little differenta* in yield is indicated between the varieties. 


Seasonal Planting Trial — Oats. 

The object of this experiment is to determine the most suitable month to ])lant 
the early, midseason, and lat(* niaturm” varieties of oats on this type of soil. 

Aceordiimly the standard varieties Mul^a, (luyra, and Alirerian were each 
planted in their respective plot.^ during the months of April and May. 

The results obtained are shown hereunder: — 

SKAMlVAJ- I’J.ANTINO KXI'KKIAIKM' OVT^ 

Apnl VtnuUnq 


Planted 

on 15tli April, 1031 


Siipeipliov 

pliate*^ 112 

[b pei 

acre 


seed - tOlh 

pel in re. 





Computed Yields per Acre 



1 \\ei,iye 

Per - 










> Yields 

i-entage 


Variety. 






1 


jiei aiie. 

Yields. 



Section 1 

Section *2 

Seeti«>n .1 

Section t j Section 5 

! 1001 

nrn 



bus. 

lb. 

bus lb 

bus lb. 

bii« 

Ib bus 

Ih 

j hllh Ih ^ 

i o/ 

Miilga 


21 

24 

17 24 

2:i 24 

20 

10 24 

10 

1 22 20 

: 

Algerian 


25 

8 

25 8 

20 *12 ! 

24 

02 02 

0 

! 20 02 

' i 

i 100 

Oiiyra 


28 


! 2.5 24 

27 8 1 

24 

02 0(‘ 

0 

'27 si 

I 

i lOi 

.... 






' ' 

- - : 

_ 

_ _2.- 

— - 


' - - 
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8KASONAL Planting Expkrimknt- Oats, 

May Piantifig, 

Planted on 18th May. 1931. Super^lRwsphatr— 112 lb j»fr urre. 8epd — 40 lb. per aci-**. 


Variety 

Section 1 

(‘oinputcd Yield*, per Acre 

1 1 

Section j Section .3. ( Section 4 

Section 5. 

Average 
Yields 
per acre. 
1931. 

. - 

; a. 


bus 

lb. 

bus. lb 

! bus. 

lb. ! 

bus. lb. 

bus. 

lb. 

bus. lb. 

0/ 

Mulga 

32 

32 

26 32 

' 26 

0 , 

20 0 

25 

24 

27 18 

119 

Algerian . ... 

26 

32 

24 16 

1 21 

1 

1 

16 

19 8 

20 

0 

22 88 j 

100 

Guyra | 

2’3 

8 

25 8 

I 25 

i 

26 0 

24 

0 

24 32 i 

1 

108 




These results are for one year only, and therefore not conclusive. They in- 
dicnle, however, that a suitable early variety planted in May yields as well as a 
later maturing’ variety planted in Axiril. 


Fodder Trial, 

The object of this trial is to ascertain the relative yields obtained from the 
common fodder plants when planted on this type of soil. 

The yields of the green fodders were ascertained by taking: cuttings from ([iiad- 
rats of one square yard in area systematically through the respective plots. The 
yields are shown hereunder: — 


Foddfr Trial 

Planted on 2nd May, 1931, Superplunphate — 112 lb. per acre. 


Fodder. 

Bate of Seed 
per acre. 

Coinputwl Yield per Acr<‘- 

-Green Fodder. 

Average 
Yields 
per acre, 
1631. 

Per- 

centage 

Yields. 

1931. 

Section 1. 

Section 2 

] Scition 3. 

1 


lb. 

tons. 

tons 

tons 

tons. 


FToongaar Wheat ' ... 

45 

2-313 

2-570 

> 3 084 

2-666 

- 51 

Mulga Oats 

40 

5 140 

6-269 

1 140 

5 183 

100 

Gape Barley 

60 

4-626 

5-564 

4 112 

4 797 

93 

Bye 

40 

4 360 

4 626 

4 309 

4 455 

80 

Wiiumera Kye Grass ... 

4 

5-911 

6-168 

i 6-939 

6 839 

122 

Veldt Grass 

4 

Nil 

Nil 

1 Ntl 

1 _ ^ 

Nil 

Nil 


Thesi results show that the highest yields of green fodder were obtained from 
the Wimmera rye grass. However, its growth in the early stages was slow, but 
it remained green longer than the others. It is therefore of most value as a late 
green feed. 

For early feed, however, Mulga oats, barley and rye gave satisfactory results, 
and indicate their suitability for early green fodder. Of the three, Mulga oats 
gave the highest yield. The results from the wheat do not compare favourably 
with the oats, barley or rye. 

'The germination of the Veldt grass wms so poor that comparative results 
could not be obtained. 


Manurial Trial. 

Unfortunately mice caused considerable damage by interfering both with the 
grain after planting and the young plants immediately after germination. This 
occurred on some plots more than others. In consequence, therefore, it has been 
decided that it would be inadvisable to use the results for comparative purposes. 
These ^l^sults, therefore, have been discardefl. 
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FIELD EXPERIMENTS WITH WHEAT AND OATS, mU 

MERREDIN KXFERIMENT FARM. 

1. Tkomas, Superintendent of Wheat Farms. 

J. TT. LANfiPiEiiD, Farm Manager. 

In addition to tin* experiments published in the March issue of this Journal, 
the following experiments were conducted at the Merredin Experiment Farm 
during 1931 : — 

Fallow and non -fallow. 

Time of ploughing. 


The total rainfall for the year was 1,225 points, of which 912 points fell dur- 
ing the growing period (May to October). The following table shows the monthly 
rainfall, together with the average over a period of 20 years: — 


! 


i 

(iro\\'inj; Period. 



Total 

, .Iiin. 

Feb. 

Mar {April 

1 

1 , 

May. 1 .lime j .Inly. 

Aug 

Sept. 

1 1 Nov 

()«t j Total 1 

Dee, 

for 

year. 

iimi 

54 

4 , 191 

1 

218 1 ll.> ' 197 

257 

H, 

’ 44 1 012 ' 24 

1 40 

],225- 

A veragf 20 i 
ycais . 

56 

119 I 85 

i J:15 . 191 1 189 

1 . ' 

145 

1 

I 92 

1 1 ' 

! 1 1 

1 54 

1,234 


The rainfall records indicate a fairly satisfactory season, good rains being 
recorded from Aj)ril until the end of August. This, however, was largely offset 
by the very cold conditions during the winter months, heavy frosts being exjieri- 
enced din’ing June, duly, and August. Twenty frosts were recorded during June, 
the late fronts being less frerpient. These cold conditions during these three months 
of the growing period greatly retarded crop growth, even the early maturing 
varieties making v(‘ry slow growth. 

Frosts also caused considerable damage to all varieties which came into ear 
during the early part of September. The disease “Takeall” also badly affected 
all crops sown in April. 

Altogether, the season was not very favourable; disease was prevalent, while 
wintei* (‘onditions were too severe to permit the usual vigorous crop growth. 

The land on which these experiments were conducted originally carried salmon 
gum and gimlet timber, the soil being typical of such country. For some years 
the three-year rotation, namely, fallow, crops (chietly wheat and oats), and pas- 
ture, has been practised. 


Fallow and Nofi- fallow Experiment, 

The object of this experiment, which has been conducted since 1925, is to 
demonstrate the advantages of fallowing. 

Two plots, each one-quarter of an acre in area, were set apart for the experi- 
ment, one of which was left unfallowed and the other was ploughed 4 inches deep 
in June, 1930. The non-fallow plot was ploughed after rain in early April. Both 
the plots were then springtyne cultivated in April and again in May and disc 
cultivated immediately prior to seeding. 
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The results obtained are as follow : — 

fallow and Non* fallow Expekiment. 


PlaiitiMl on 2Kth May, 1031 Variety— Uliiyas Early Superphosphatr— J 12 lb per ac*rp. 

Seed —45 lb per aero 


Trcttt incut. 

(’oinputed Yields 
per acre, 
1031. 

EercentuKc 
Yields. 1 

l‘Ml 

ANcruKc Yields 
per acre, 

1025 31 

I’erceiitaGc 

Yields. 

1025- 31, 


bus 

lb. 

‘/u 

bus. 

lb. 

1 

( 

F&llow 

24 

40 

100 

21 35 

100 

Kon>Fallo^\ 

21 

40 

ss 

10 

0 

75 


These results show definitely that dtereased wheat yields can be expected 
when the land has not been fallowed. 


The percentajie results since 1025 illustrate the advantages of fallowing’ for 
the wheat crop. 


Year. 

Fallowed. 

Unfallowed. 


Vr 

% 

1025 

100 

58 

102() 

100 

58 

1027 

100 

87 

1028 

100 

44 

1920 

100 

72 

1050 

100 

101 

1051 

100 

88 

A verage 

100 

75 


Time of Ploufjhtntj Experiment. 

A Time of Ploughing Experiment has been conducted at this laini for the 
liast eight years, with the object of determining the etTect of early and late winter 
fallowing on the resultant crops grown on heavy land. In the past six years 
(11)24-20) the experiment consisted of two plots, each half an acre in area, one 
representing early winter fallow, being ploughed during the first week in .June, 
and the other, late winter fallow, ploughed the last week in August. The average 
results over this period arc distinctly in favour of the early w’lnter fallow. 


Time of Ploufjhinfj E rperimxnt. 
Average results, 1024-1020 (six years). 


Time of Ploughing. 

First week in June 
Last W’eek in August 


Av<‘rage Yield 
per acre, 
1024-20. 
Bus. lbs. 

18 4() 

14 55 


An erage Percentage 
^4eld per acre, 
1024-20. 

100 

80 


Tn 1950 the experiment was slightly modified, a third i>lot being included, 
the times of ploughing being respectively mid- June, mid-.July, and mid- August, 
and the area of the plots each oiie-(juarter of an acre. All plots were ploughed 
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to a uiiitorm depth of 4 inches with a disc plough, the land being in good order 
when the June and July plots were i)louglied, but was becorrnnii hard when the 
August plots were ploughed, and henc(‘ turned up cloddy. 

All the ])lots received the same subsequent treatment, being springtyne culti- 
vated in spring, March and A])ril, and were disc cultivated in May prior to seed- 
ing on 2‘bd May and hai*rowed after. 

During the growinir period it was noticed that the June and July ploughed 
filots wen* free I'rom Tak(*all, whilst seseral patches of this disease were showing 
111 th(‘ August plot. This fact has been observed in previous years. 

The results obtained are as follow: — 

TlM! n| I'l.Ol hxrKHlMKNT 


I’hiiitiMl oil i!Sth jMiiv, lirn. Vani'ty Olin.is ^.}lrlv 

S«*|‘<1— - 4') ll» |HM* .!« n* 

Siii)ori)lio‘ 

'pliato— 

112 10 ])(*r acre. 

< oiiipiitcd \ K-lds , 

I’rmMitajii' 

1 A\crau:c 

\ iclds 

rrrcfiitaKo 

Tuii(‘ (ii IMoimliiuix |M*i .inc, ' 

\ uAtU. 

, pel .H r«'. 

1 VicUU 

1 l‘Ml 

nrn 

j 1 0.‘10 

ai 

; 1 o.‘io :u 

• bus l)> 


' Oils 

10 


Mul-.Jiih . '22 1.i 

*».'» 

' 22 

;io 

ss 

MKl-JlltU‘ , J(l , 

100 

-•*» 

40 

100 

Mid- ViifXiiM 17 il ' 


IS 


71 

The results are in eoiifoninty witli 
seven years and emjihasise the advantage 

the average results 
of early ploughing. 

from 

the previous 


FIELD EXPERIMENTS WITH WHEAT, J93L 
Chapman Experiment Farm* 

1. Thom vs, Superintendent of Wheat Farms. 

F. li. SiiiKK. Fa nil Manager. 

The following exjici’imeiit'*, m addition to tho.se published in the Mareh issue 
of this Journal, were eonducted at tin* Fhapman K\])(‘rim(*nt Farm last year:- 
Tinie of Plonghing. 

Depth of IMoiigliing. 

.Mulching. 

Fallow' \. Non- Fallow. 


Tlie following table show’s <^lie monthly rainfalD as recorded at the faiai 
during 19J1, together with the a\(*rage.^ over the past 2() years: — 




Jan 

lM*0. 

Mai. ; A])l 

! 

May 


(Oowinvr I 

.luly. 

<>riod 

1 Sept 

()«-r 

'I'otal 

\(>^ ‘ Dee 

Total 

ior 

year. 

io,n . 




U (51 

1 4.>U 

241 

1 4S6 


1 200 

1M1 

i,7:).'i 

J2.> 1 .Ml 

2.000 

A\ci“aKc, 

yoars 

2(1 j 

17 ' 

i ' 

42 

! 67 j fi:l 1 

1 

1 241 

441 

:j(>7 

247 

; i7o j 

00 

i,:)0s 

;i2 ' ->(1 

J 

J.S41 


The rainfall during the autumn months was very light, no rain of any con- 
sequenee falling until the .Jrd of May. From this date up to the lOtli almost con- 
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tinuous rains were experienced, 45J points being recorded. In consequence 
seeding operations were delayed during that period. However, this was followed 
by a dry period lasting until the 8th of June, enabling crops to be planted under 
ideal conditions. Good rains were experienced throughout the growing period, 
1,755 points being recorded from 1st May to 31st October. 

TIME OF PLOUGHING EXPERIMENT. 

The object of this experiment, which has been conducted for the past three 
years, is to ascertain whether the time of carrying out the initial operation of 
fallow, i.e. ploughing, has any effect upon the yields of the resultant wheat crop. 

For the purpose of the experiment, three plots were recpiired: — 

Plot 1. — Ploughed in March (long summer fallow). 

Plot 2. — Ploughed in June (early winter fallow). 

Plot 3. — Ploughed in August (late winter fallow). 

The plots, each one-eighth of an acre in area, were repeated five times. 

The variety Nabawah was sown at the rate of 60 lb. per acre, superphosphate 
being applied at the rate of 112 lb. per acre. 

The results obtained are as hereunder: — 


TIJWK of I’LOUSHING KXPFKIirENT 

Planted on 20th Mav, 1081. Variety— Nabaa a Snperrho^phate— 1 121h per aere. 

Seed- - 60Ib. i^er acre. 




Computed Vlebb p»*r Acre 


Aver- 

aue 

Per- 

Aver- 

age 

Per- 

Time of PlouKblnf!. 

See 1 

Sit. 2 

See. X 

Ke<* 4 

See. .5 

Yields 
per 
ncrc, 
1031 . 

eentape 

Yieldfl, 

1031 

Yields 

per 

acre, 

1020-31 

eentajre 

Yields, 

1020-31. 

MArch, 1930 

bus. lb, 
13 20 

bus. lb. 
20 16 

bUH. lb 
20 24 

biiH. lb 
21 4 

him. lb. 
21 52 

hUK It). 
10 23 

0 / 

A> 

101 

bus. lb. 
13 6 

V, 

June, 1980 

15 12 

18 48 

20 24 

21 52 

20 8 

10 17 

100 

13 50 

100 

September, 1930 

20 32 

1 20 0 ‘ 

1 i 

! 21 4 

1 

20 24 

18 48 

20 10 

lO.'i 

13 26 

97 


The average results indicate that, although not to a great extent, the best 
returns are obtained from early winter fallow. 


DEPTH OF PT.OUGH1NG EXPERIMENT. 

The object of this experiment, which has been conducted since 1915, is to 
determine the most economical depth of ploughing for wheat growing on fal- 
lowed land. 

Three plots were required and were ploughed as follows: — 

I^lot 1. — 4 inches, representing shallow ploughing. 

Plot 2. — 6 inches, representing medium ploughing. 

Plot 3. — 8 inches, representing deep ploughing. 

The plots were each one-eighth of an acre in area and were repeated five 
times. 

The land was ploughed with a mouldboard plough during June, 1930. It 
%as springtyne culti^mted during September and again immediately prior to 
seeding. 
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The results obtained are as follow: — 


Planted on 20th May. 1031. 


]>EPTn OP PLOuaHiNG Kxpbriment. 

Variety — Kabawa. Hiiporphosplmte-- 1121b per aert. 

Seed — 601b. per acre. 


Depth of PloiiRhing. 

Computed Ylelda per Acre. 


Aver- 
aee ' 
Yields 1 
per 

acre. ! 
1031. 1 

1 ; 

I 

T’er- 
rentaRe 
! Yields, 
1031. 

Aver- 
aRe 1 
Yields 1 
per ' 
acre | 
1015-31 

Per- 

1 oentaRe 

1 Yields, 
10ir)-,3l. 

1 

Sec. 1 

See 2 

Sec. 3. 

1 

S«M^. 4. 

Se^. 5 


bus. lb 

bus. lb. 

bug. lb. 

bug. lb. 

bug. lb. 

bus lb 

1 

1 "o 

him lb. 

o/ 

4in. deep 

20 56 

21 20 

10 28 

* 

16 40 

10 36 

102 

15 24 

00 

61n. deep 

21 4 

20 32 

10 12 

* 

1.5 44 

10 8 

100 

15 20 

100 

81n. deep 

20 0 

17 36 

20 8 

* 

16 0 

18 26 

96 

15 .54 

103 

1 


* UlHcarded owIiir to an error at seedfiK; 


The average results show that the most economical depth to plough this 
class of country is 4in. They also show that the yields are not decreased when 
the land is ploughed deeper. 


MULCHING EXPERIMENT. 

The object of this experiment is to determine to what extent the cultivation 
of winter fallowed land is profitable during the spring and summer months. 

The experiment has been conducted since 1914 and, as in jirevious years, 
the following system of cultivation was adopted: — 

Plot I (well worked fallow). — Cultivated during spring, when required dur- 
ing summer after 25 points of rain or over and again prior to seeding, the 
object being to maintain a mulch throughout the fallowed period and to destroy 
weed growth. 

Plot 2 (ordinary fallow — control). — Cultivated during spring and prior to 
seeding onlv. 

Plot 3 (neglected fallow). — Cultivated prior to seeding only. 

The land was ploughed four to five inches deep in July, 1930, wdth a mould- 
board plough and the plots were cultivated as follows: — Plot 1 w^as cultivated 
in September, October, April and before seeding, i.e., four times. Plot 2 was 
cultivated in September and prior to seeding, and Plot 3 was cultivated before 
seeding only. All plots were repeated five times. The results for this year and 
the average results for 1930 are as follow: — 

Mulching Expetumknt. 


riautod on 16th May, 1931. Variety — Kabav'a. HuptTpbospbate™1121b per a<*re 

Seed — 601b. per acre. 




(Jomputed Yields jier Acre. 


Aver- 

age 

Per- 

1 Aver- 
age 

1 

Per- 

Treatment. j 

Sec 1. 

Sec. 2. 

1 

Sec. 3. 

Sec. 4. 

1 

See. 6. 

Yields 

per 

acre, 

1931. 

rentage 

Yields, 

1031. 

Yields 1 
per 
acre, 
1914-31 

rentage 
Yields, 
1014- 31. 

1 

bus. lb. 

bug. lb. 

bus. lb. 

bus. lb. 

bug. lb. 

bus. lb. 

% 

bus. Ib 

% 

Cultivated in spring, 
lifter rains during 
summer and before 
seeding 

Cultivated in spring 
and before eeedlng 
(Control) 

18 24 

17 36 

16 40 

16 0 

16 8 

16 58 ; 

1 105 

14 55 

107 

17 52 

17 20 

16 0 

14 40 

14 40 

16 6 

100 

13 54 

! 100 

1 

Cultivated before seed- 
ing only 

16 36 

13 52 

13 44 

13 4 

13 36 

14 14 

88 

12 45 

1 02 
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This yearns results and the averag’e results for the 17 years that the ex- 
periment inis been conducted indicate that the most economical working of the 
fallow’ is to cultivate in spring and prior to seeding. It is pointed out, how- 
ever, that where Aveeds are bad it is advisable to destroy them by cultivation at 
any time. 


FALLOW AND NON-FALLOW EXPERIMENT. 

The object of this ex])eriment, w'hich has been conducted for tw’o years at 
this farm, is to ascertain the comparative effect upon the yields of the resultant 
w^heat crop, when sown on fallowed and unf allowed land. 

For the purpose ol' the experiment, two sets ol' j)lots are required, the 
fallow’ ])l()ts being ploughed with a mouldboard plough in duly, 1930, and 
springtyne cultivated in September and jmior to seeding, while the un fallowed 
plots were ploughed on oth ^lay, 1931, and harrow'ed pilor to seeding, which 
took place on 20th May. The variety Nabawa w'as sow’ii at the rate of 001b. per 
acre and superphosphate applied at 11211). iK*r acre. 

The plots in this experiment were larger than those in the other experi- 
ments, being three drill Avidths wide and 0..35 acre in area. The fallow plots 
were repeated three times and the non-fallow’ twice. 

The results obtained are as follow’: — 

Fallow V. Xox-FAMiOW Kwkhuiknt. 


i’lHiitod 0,1 noth Ma>. 1»:}1 Variety — Nabu>\a. SiiperjihoHphatc — linih per ano. 

SoiMl—colh. per acre 


W'hen Ploughed. 

('oiiipMted Yields per Acre. | 

ANer- 

age 

, Yields 
per 
[ aeie. 

m\ 

Per- 
eentaue 
Yields. 1 
loin. i 

i 

Avei- 

age 

Yields 

pel 

acK, 

1 929-3 1. 

Pci- 
eeutajre 
Yields 
1929' 31 

1 

See. 1 

1 

1 

See. 2 

1 

1 

j See. :5. 

See. 4. 

See. 

1 1 

Fallow 

Ploutfhed, Jiiiie-July. 

bus lb. 
21 57 

1 

bu8 lb 

bus. lb. 
21 4 

bus lb 

bus lb. 
21 54 

bus lb 
21 30 

ii)o 

bus. lb. 
12 31 

O' 

n 

100 

Non-Fallow 

IMoii«hed, May, 19M1 


1ft 0 


17 7 


1ft 34 

77 

! 

ID 50 

8ft 


Both in this year's results and the average results for the three years the 
experiment has been conducted, the falloAved plots show lo advantage. 
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FIELD EXPERIMENTS WITH WHEAT, i93U 

T>AMF>AWAH P^XPKRTMENT FARM, PERENJORJ. 


I. Thomas, Superintendent of Wheat Farms. 
F. Gishuhl, Farm Manager. 


The following experiments were conducted at the Dainpawah Experiment 
Farm during 19111, in addition to those published in the Marel\ issue of this 
Journal : — 

Fallow and Non-Fallow. 

Time of Ploughing, 

Depth of Ploughing. 

The farm is situated 90 miles east of I’erenjori, being i'ormerly a ])ortion of 
Karara St^ltion on the fringe of the Lower Murchison. 

The soil is a red friable loam, uniform in ai>pearance, and was originally 
tim))ered with ^’ork gum, giant mallee, karara, and mulga scrub. 

This is the Hrst crop grown on this land, which was cleared during 1929 and 
the early part of 1930. After the burn, as would be expected, a large (luantity 
of ashes remained on the whole area. 

Duririg the winter months (July to August) of 1930 the land was ploughed 
tliree to four inches deep with a disc cultivating plough. 

Owing to the subsequent dr\ness of the season no further working of the 
fallow followed until just at sef»ding time. Planting was done by means of a 
combined cultivator drill. 


The following table shows the rainfall registered at the farm since it was 
(‘Stahl is hod : — 


IHllS ,, 


(irowinji Period 


i Jan 

t 


Mur 

1 ApJ 

^ May 

.luiio. 

.lulv. 

j Aug 

' Sept. 

()<*t 

Total 

Nov 

<•> 

* 

4i 

j ♦ 

164 

94 

*238 

14*2 

, 71 

84 

743 

6 

17 

■220 

64 

1 

1 

•207 

1 i 

1 60 

6*2 

18 

33 

674 

120 


1 

93 

1 

, 1 

401 

160 

93 

! 22 

4J , 

768 

31 

! 

' 12 

3 

1 *25 

1 

1287 

1 .,J 

11.1 

2.12 

95 

' 131 

40 ; 

848 

179 


•No reenrdh t liH’oinplete. 


'I’otal 

Dee . tor 
> ear 

ir>ti t 
, 1,095 
54 1 .0(59 

120 I 187 


Only 40 points were registered up to May, and this absence of early rains 
ivas not conducive to the preparation of a good seed-bed. Heavy rains fell during 
the early part of May, but these were followed by a dry spell lasting well into 
the month of June. This caused considerable anxiety for the germinating crops. 
However, good rains from the end of June to early October followed the dry 
spell. 

Severe frosts were recorded from as early as May to as late as October. TIk.^ 
earlier frosts had the effect of retarding crop growth, but better progress was 
made with the advent of warmer weather in early August. Towards the end of 
August, however, strong, hot ivinds affected the crops, blackening the flag and 
causing considerable concern for the crops just coming into ear. 

The crops planted in May ajipeared to be the most affected. The rain ivhich 
fell during September and early October appeared to revive these crops, but the 
affected patches were subsequently found to have produced but little grain. 



212 


JOUENAL OF AGEICCLTURF, W.A> 


1232. 

FALLOW AND NON-FALLOW EXPERIMENT. 

The object of this experiment is to ascertain the effect upon the resulting 
wheat crop of sowing on fallowed and unfallowed land. 

For the purpose of the experiment two sets of plots were required. The 
fallow plots were ploughed in July, 1930, and the unfallowed plots on 14th April, 
1931. The plots were sown on the 6th May with a combined cultivator drill. 

The plots, which were each one-eighth of an acre in area, were repeated five 
times. 

The variety Gluyas Early was sown at the rate of 45 lb. per acre, superphos- 
phate being applied at the rate of 90 lb. per acre. 

The results are as hereunder: — 


Fallow V. Non-Failow Expbrimknt. 


PlAuteU on 6th May, 1031. Variety — Ohiyaa Kariy. Superphaophate — 901b. per acre. 

Seed— 451b. per acre. 


Treatment. 

Computed Yields per acre. 

Average 
Yields 
per acre, j 
1931. 

Percent- 

age 

Yields, 

1981. 

Average 
Yields 
per acre. 
1030-31. 

Sec. 1. 

Sec. 2. 

Sec. 8. 


bus. Ib. 

1 

bus. Ib. 

bus. lb. 

bus. lb. 

% 

bus. 11). 

Fallow 

8 48 

8 48 

9 44 

9 7 

100 

10 22 

Non -Fallon 

1 

8 16 

7 44 

7 28 

7 49 

86 

8 57 


Percen- 

a*te 

Yields, 

1080-31. 


% 


ion 

86 


The results show that the yields of the wheat crop are increased when grown 
on land which has been fallowed. 


TIME OF PT.OUaHINO EXPERIMENT. 

The object of this experiment is to ascertain whether the time of carrying out 
tbe initial operation of fallowing, i.e. plougliing, has any effect upon the yield of 
the resultant wheat crop. 

For the purpose of the experiment, three plots were required — 

Plot 1. — Ploughed in April. 

Plot 2. — Ploughed in June. 

Plot 3. — Ploughed in August. 

All plots were repeated live times. 

Subsequent to ploughing, all plots were spidngtyne cultivated in August and 
prior to seeding, which took place on 5th May. The variety Gluyas Early was sown 
at the rate of 45 lbs. per acre and superphosphate applied at 90 lbs. per acre. 

The results obtained are as follow: — 


Tins OF Plouohino Expsrimeft. 


Planted on 6th May, 1931. Variety — Gluyae Early. Superphosphate — 90lb. per acre. 

Seed — 461b. per acre. 



Computed Yields per Acre 

Aver- 

age 

Yields 

per 

acre, 

1981. 

Per- 

Aver- 

age 

Yields 

per 

acre, 

1980-81. 

Per- 

Time of Ploughing. 

Sec. 1 

Sec. 2. 

Sec. 3. 

Sec. 4. 

Soc. 6. 

centage 

Yields, 

1981. 

centage 

Yields, 

1080-81. 

March, 1930 

bus. lb. 

7 12 

bus. lb. 

7 20 

bus. lb, 
8 8 

bus. lb. 
8 8 

bus. lb. 
8 8 

bus. lb. 

7 47 

% 

00 

bus. lb. 
10 80 


Jtme, 1030 

9 62 

7 28 


8 48 

8 56 

8 87 

100 

11 5 

100 

August, 1930 

8 82 

8 8 

8 8^ 

9 86 

0 44 

B 54 

108 

10 88 
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From this yearns results and the average results, which are for two years only, 
it would appear that the yields are increased when the land is ploughed during the 
early winter months. These are in conformity with the results of somewhat similar 
experiments conducted at the other experiment farms. 

DEPTH OF PLOUGHING EXPERIMENT. 

The object of this experiment, which was conducted for tlie first time last 
season, is to determine the comparative effects upon the resultant crop of plough- 
ing the land to different depths. 

For the purpose of the experiment three plots were requii*ed, and they were 
ploughed in June, 1930, at the respective depths of 2in., 4in., and 6in., the whole 
experiment being repeated five times. The plots w^ere planted \idth a combined 
cultivator drill on 6th May, the variety Gluyas* Early being planted at the rate of 
45 lbs. per acre and superphosphate applied at the rate of 90 lbs. per acre. 

The results obtained were as follow: — 

JJKCXH Ot l‘LOU«UIMi EXPKKIMENT. 


Planted* on 0th May, 1W31 N arujty— (iluyuh Early Siiporplunphate — 001b. iht acre. 

Heed — 4.'>lb. i>er acre. 





('oniputed 

YIeldt* 

1K5I Acre. 


Aver- 

J'er- 

Aver 

Per- 










age 

age 

Depth ot Piou$!hhii/. 









Yields 

jter 

c(‘Utage 

Yields, 

yields 

per 

eentage 

Yields, 


Sec 

1 

Sec 

" 1 

1 

Sc< . 


' SfC. 1. 

i 

See. 0. 

.•tcrc, 

1031 

1931. 

acre 

1030-31 

1030-31. 


hU8. 

lb. 

but. 

ih 

hiiH 

lb 

but. lb 1 

bus. lb. ' 

hilt.. Ih , 

(1 

bus Ih. 

% 

2uj. deej) .. j 

I 8 

j 

40 

i ^ 

48 , 

S 

8 

8 48 

» 3b , 

I ^ 

1 

10 9 

93 

4in. deep . . . ' 

' 0 

4 

1 

28 1 

10 

0 

1 0 44 1 

8 .*>6 

0 20 

100 

10 52 

100 

Oin. deep 

1 

28 

! ” 


10 

8 

1 ^ j 

10 48 

U 42 

i 

103 

10 54 

1 

100 


As the experiment ha-i been conducted for two years only, no definite conclu- 
sion can be stated, but the results agi'ee with experiments conducted at other ex- 
periment farms and indicate that it is most economical to plough to a depth of 
four inches. 
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50.ACRE FALLOW COMPETITIONS, f93L 

Jnd^e : G. L. Throssell, Agricultural Adviser. 

Fallow competitions were conducted during the past season by the Bruce Rock, 
Merredin, Nungarin, Phillips River and Karlgarin Agricultural Societies. Judging 
took place during February. 

The scale of points, under Which the awards were made, was as follows: — 


Moisture 

Condition of Mulch . . 

Freedom from Weeds 
Consolidation of Seed Bed . . 
Uniformity of Preparation . . 


. . 40 points. 

. . 10 „ 

. . 10 

. . 20 „ 

• • 20 „ 

Total 


.. 100 „ 


HKl'CE ROCK FALLOW COMPETITION. 

Seven enti’ies wei’e inspected in this competition, one more than the previous 
year, the awards being as follows:- — 


njirc'E Rrx'K A(iin(’n.TrRAi, soc’ikty. 

50 ACRK FAU.()M (’OMPFTITION 
Table of A^rarth. 



Distritt 

Molstuio. 
40 pts. 

Mulch, 

10 

A hseiu c 
ot MCCdx, 
10 pts. 

( OHHoli- 

(1 at ion. 

20 pta. 

Uniformity 
of pi epa ra- 
tion, 

20 ]}t». 

'rotui, 
100 pts 

Siiiltli <’ and A. H. 

Vailmrriii .. 


0 

(» 

lU 

10 

01 

Farrall. K <’ A Sons. 

Yardlnu , . 

30 

s 

0 

10 

18 

00 

strniim'. P. A (J) . 

^ YardmK 

37 1 

1 8 

» 

17 

18 

80 

Itrown. S A 


35 

s 

0 

10 

18 

80 

Strarmo. P. (D... 

Ynrdiim 

35 

7 

0 

10 

18 

88 

Smith, (’ A SoH'^ . 

Yardiim 

34 

7 

0 

18 

18 

80 

I•’(1rs^(•l J <‘. 

Korhei 

33 

7 

8 

17 

17 

82 


The cninpetition was won by Messrs. & A. H. Smith, of Yalbarrin, whose 
entry was awarded 91 points. The land, which originally carried salmon and gim- 
let, was cleai*ed in 1917 and has subsequently been worked on a two-year rotation, 
namely tallow — wheat. It was i)loughed at the end of June, 1931, with a mouldboard 
plougli to a depth of 3 inches, and subsec|uently cultivated with a springtyne culti- 
vator at the end of August and early September, and rigid- tyne scaritied in October,' 
This fallow was very evenly prepared, the mulch being of desirable tilth and dejdh, 
and free of weeds. 

The entry of Messrs. F. C. Farrall and Sons, of Yarding, was placed second 
with Ih) points. 


Tlie rainfall recorded from June to January, inclusive, is shown in the follow- 
ing table: — 


Centre. 

Fallow iM '4 Kaint4. 

Spring Ralua 

1 Summer Kainn. 

'I’otal, 

June- 

Jan. 

J line. 

1 1 

July. 

Auif. 

1 

Total. 

Sept. 

Oct, 

Total. 

Nov. 

Dee. 

Jan. 

Total. 

Bruca Kock ... 

134 

210 

325 

675 j 

142 

44 

186 

16 

54 

70 

140 

1,001 

Yanilnu (Rosc- 

129 

234 

302 

665 

117 

52. 

160 

13 

51 

86 

150 

084 


•5^ V 




The cultural details of the competitor:? are Mimmaribed in the followinjr table : 



Jainiai y 
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MERREDIN FALLOW COMPETITION, 1931. 

.For the 60-acre fallow competition conducted by the Merredin Agricultural 
Society there were nine competitors, an increase of one upon the previous year. 

The rainfall recorded from June to January, inclusive, is shown in the table 
hereunder : — 


(’«utre. 

FalloMing Rains. 

' Spring Ealm. 

Summer Rains. 

Total 

June-Jan. 

.Tune. 

1 July. 1 

Aug. 

ToUl. 

1 Sept 

Oct. 

Total. 

Nov. 

Dec. 

Jan. 

Total. 

Iforrcdiu 

128 

253 

268 

649 

107 

68 

176 

42 

49 

72 

168 

087 

Hukarni 

119 

103 

204 

516 

102 

72 

174 

62 

21 

58 

186 

! 826 

South Waluoolan 

156 

1 246 

286 

688 

116 

47 

168 

34 

64 

79 

177 

1.028 

Hines' Hill 

1 

! 8» 

127 

277 

487 

72 

1 1 

1 

69 

i ! 

141 

48 


49 

97 

725 


The awards are set out in the following table: — 


MKEIIKDIN AOEKULTUB^dL SOCIETY. 
50 AcRK Fallow competition. 

TaO/e of Awwrda, 


Competitor. 

District 

Moisture, 

40 pts. 

Mulch. 

10 pts. 

Absence 
of Weeds. 

10 pts. 

Consolid- 

ation, 

10 pts. 

Uniform- 
ity of 
Prepara- 
tion, 

20 pts. 

Total, 

100 pts. 

Flockart. r H. . . 

Bolkn 


8 

9 

19 

19 

80 

Emmett, H C. . . 

Goomarin 

3.5 

7 

9 

18 

19 

88 

Smallacombe. T H 

Nangeenan 

35 

8 

ft 

18 

18 

88 

Teasdale, H. W ... 

Totadgin 

85 

8 

0 

18 

18 

88 

McKenrIc, P C. ... 

Hines Hill ., 

85 


8 

19 

18 

87 

Cook, W. T. 

' South Walgoo- 
lan 

.84 

8 

1 8 

19 ’ 

18 

87 

Zwar, A 

Nangeenan ... 

35 

7 

ft 

18 

17 

86 

Cockram, W. H. ... 

Nukarni 

82 

0 

1 

9 

18 

18 

86 

Merredin Mont Co. 

Merredin 

33 

1 

1 

7 


18 

17 

88 


The winner was Mr. I, H. Flockart of Belka, whose entry was awarded 80 
points. Most of this fallow was ploughed with a skim mouldboard, the balance 
being done with a disc, during June. It was skim ploughed in August and culti- 
vated with a combined cultivator-drill in October. Excepting that the mulch was 
a little shallow at the time of judging, this entry scored well. 

Three competitors tied for second place, namely Messrs. H. C. Emmett, T. H. 
Smallacombe and H. W. Teasdale of Goomarin, Nangeenan and Totadgin respec- 
tively. These entries were each awarded 88 points. 

The cultural details of the competitors are summarised in the following 




CULTURAL DETAILS. 
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KAKLOARIN FALLOW ('OMPETITION, 1981. 

. The Karlg-arin Afcricultiiral Society conducted a tallow competition tor the 
firbt time this year, the object being an endeavour to raise the standard of 
fallowing in the district. There were twelve competitors, the awards made 
being shown in the following table: — 

KAai.iUKlN AUKHTLTriiAL SOr iKT'S. 

50-ac'rk Fallow Compktition. 

'fahh of An'ardn. 


Crmipetitor. 

Address. 

Moisf lire 

40 pts. 

Miilt h. 

10 ptH. 

Absence 

ot 

Wee<lR. 

10 pts. 

('(•nsolida- 

tion. 

20 pts 

Fniformity 
ol l*n‘> 
pa ration. 
20 pt-.. 

Total. 

100 pts 

TreRtrail. Jus 

Karl^arin 

32 

8 

0 

18 

IS 

85 

CJayt<>n. K. G 

Hyden Uoi-k 

32 

8 


18 

18 

S3 

Road. A, r. 

KarlRarin 

31 

s 

8 

IH 

18 

81 

Grant. L .1. 

Kurltfarin 

31 


7 

18 

IS 

SI 

Modoalf, (’. W 

KarlKuriii 

32 

I 7 

7 

18 

17 j 

1 

JiiKlin, E. J. iii ]). 

Karl^ariii 

30 

7 j 

8 

18 

17 ! 

\ 80 

.TamoR, S. ... 

Karl»arin 

31 


8 

17 

17 

1 80 

P<K>le, H. .. 

Karlffurln 

30 

7 

8 

18 

10 

1 70 

Unto, 1 

Karluariii 

31 

i 

(» 

J7 

IS 

70 

AtklriHon & Grof'ii 

H.vden lOiek . 

2!) 

7 

7 

17 

18 

78 

Jonos, .1. T. 

Karltfann 

30 

4 

7 

17 

10 

4 7 

Kao Hroh. 

Karlunnn 

28 

1 

7 

8 

10 

17 1 

70 


This competition was won by Mr. James Tresirail, whose coiiipeting area 
was awarded 8 o points. The original timber on the land fallowed was salmon, 
gimlet and morrel, which was cleared in 192.'). It was ])loughed N\ith a disc 
implement in early August to a depth of 8 y 2 inches, and received a cultivation 
with a rigid-tyne cultivator early in October. 

Mr. R. 0. Clayton, of Hyden Rock, obtained second place with an entry 
Avhich w'as awarded 83 points. 


The rainfall recorded from June to January inclusive is as follows: — 


(’entie. 

Fallon ine Rains. 

Spring Rains. 

1 

Suninn*!* 

RaiiiN. 

1 Total 

1 1 

June. 

i 

July. 

Auj: 

j I’otal. 

Sept. 1 

1 

1 Get. 

1 

jl’otnl ! 

?sov. 

j 3 >ee 

j Jan ' Total 

June- Jan. 

Karl^arin 

148 

105 

341 

084 

173 

31 

204 


V 

i 

■' j 


Hyden Ho<*k ... 

150 

152 

203 

50.5 

105 

40 

i 

211 

20 

24 

-d 12(1 

020 



The cultural details of the competitors are summarised in the table hereunder: 



Hrc« .1 Scrub plain ^ 1931 1 .. 1 Julv ' l)w . .Jin. i Oood 
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The Karlgarin Agricultural Society is to be commended for its progressive 
step in inaugurating fallow competitions^ and it is to be hoped that the result 
of this move will be an improvement in the quality of fallow prepared in the 
future; with the natural consequence of better average yields. 

At the present time the need for improvement is very evident. The im- 
portance of ploughing the land thoroughly to an even depth of four inches^ as 
early as possible in the fallowing period, cannot be over emphasised, although 
it is pointed out that, on soils of the morrel type, shallower ploughing is advo- 
cated on account of the difficulty in consolidation. Well prepared early fallow 
is one of the important factors in Take-all control, because the spores or seeds 
of this disease are induced to germinate when the infected fragments of the 
host plants are turned into the soil. If the fallow is kept clean and free of 
host plants the fungus will die. 

The mulch on many of the falloivs in this competition had a tendency to 
be too shallow, resulting in a drying out of soil moisture. It is important that 
a mulch of loose soil of a depth of at least 2^2 inches should be maintained on 
the fallows over the summer months. It is preferred that the fallow should be 
cultivated with a tyned implement, either a springtyne or a rigid-tyne culti- 
vator. The first working should be to the full depth of ploughing and across 
the original direction of the ploughing. The reason for this is to remove the 
irregularities of the ploughing, thus leaving as level a bottom as possible and 
also, because the tyned implements have a sifting or combing action, which 
brings the clods and larger soil particles to the surface and allows the finer 
particles to fall to the bottom. Should the condition of the land be such as to 
require other treatment in the form of disc cultivating or reploughing, the sub- 
sequent working should preferably be done with a tyned implement. 


NUNOARIN FALLOW COMPETITION, 1931. 

There was a considerable improvement in the number of competitors in the 
60-aere Fallow Competition conducted by the Nungarin Agrictiltural Society, 
there being ten competitors, an increase of seven. 


The rainfall recorded from June to January was as follows: — 


Centre. j 

Fallowing Baitia. 

Spring Rains. 

Summer Rains. 

Total 

June-Jan. 

1 

June. 1 

1 

July. 

i 

Aug. 

1 

Total. 

Sept. 

1 

Oct. 

1 

Total. 

Nov. 

Dec. 

Jan. 

Total. 

Kuagarin 

110 

184 

22S 

520 

07 

08 

100 

. 57 1 

21 

78 

151 

867 

Xukiabudin ... 

82 

174 

188 

880 

112 

! 80 

102 

30 

25 

! 40 

104 

685 

Mangowine 

161 

120 

152 

428 

128 

52 

176 

57 

60 

110 

236 

884 
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The awards made are as hereunder: — 

NUNGAEIN AGBICULTURAL SOCIETY. 
50-aork Fallow Competition. 
Table of Awarde. 


Coojpetitxw. 

Address. 

Moisture. 

40 pts. 

Mulch. 

10 pts. 

Absence 

of 

Weeds. 

10 pts. 

CJonsollda- 

tion. 

20 pts. 

Uniformity 
of Pre- 
paration. 
20 pts. 

Total. 

100 pts. 

Jolly, H 

Iiluiigarin 

34 

9 

9 

18 

1ft 

89 

Jones, 1) 

Nungarin 

86 

8 

8 

18 

18 

87 

Creagh Bros.. Ltd 

Kwelkan 

35 

8 

7 

19 

17 

86 

Manuel, C. J. 

Mtikinbiidin ... i 

82 

7 i 

8 

19 

18 

84 

WUliams, F, A. .. 

Mangowino ... 

35 

7 

6 

1ft 

17 

84 

Hoare, B. L. J. (1) 

Burran Rock 

32 

8 

9 

18 

17 

84 

Hodges, W. 

Nungarin 

31 

7 • 

9 

18 

18 

88 

Hoare, H. L. J (2) 

Burran Rock ... 

31 

8 

9 

17 

16 

81 

('lamp, A. J. 

Mukinbiulin ... 

30 

7 

8 

18 

17 

80 

Fltspatrlrk, K (' ... 

Nungarin 

30 

7 

8 

18 

17 

80 


The entry of Mr. H. Jolly, of Nungarin, was placed first with 89 points. 
The original timber on this land was salmon, gimlet, and morrel. The land was 
ploughed in July, 19J1, to a depth of 3-4 inches. It was harrowed in August 
and cultivated .with a combined cultivator-drill in January, after rain. 

Mr. D. Jones, of Nungarin, was placed second with an entry which was 
awarded 87 points. 




CULTURAL DETAlLh. 
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PHILLIPS KfVKR FALT.OW (^()Min^:TITlON. 

There were six entries in the Fallow Competition conducted by the Phillips 
River Agricultural Society, Ravensthorpe. The competition was judued early 
in December, somewhat earlier than the other fallow competitions, but advan- 
tage WU'? taken ot my visit to the district, in connection with .iudg^inir crop 
competitions, to carry out this work. 


The rainfall recorded from June to December was as follows: — 




WiiitcT Kniiis 


Spring Halil'*. 

Siiininer 

Knii)<^ 

Total 
Juno to 

1 >000111 her 










.Iniu* 

July ' Auir | 

Total 

Sf‘]it 1 Oi't 

Total 

1 

\o\ j 1>(‘( 

1 Total. 


157 

1«3 1 441 1 

7«1 

1S3 1 45 

228 

105 ! 2'. 

; 134 

1,123 

Mt Sljort 

134 

124 ' 372 i 

1 1 

630 

1 75 ‘ 38 

213 

77 j 30 1 107 

0.50 

The awards are showm in 

the following table: — 






1*H1LUI*S 

KIVKR 

AGHICULTITRAL SOCIETY 





r»o-ACRK Fallow Competition. 







Tahh of Aii'urdn. 





CniupcUtdi 

t 


.M«»istiirc 

, coiMiitioii ’ 
ot 

.Muhh 

AIwoiut 

ot 

V\ o<>(N 

' < onMihOa* 
tlon 

1 iiitoitroty 
ol ITo- 
pa rat ion 

Total. 



' 


40 ptn 

10 pti*. 

10 ptH 

! 20 ptv . 

20 ]>N _ 

100 pt**. 

Lo> f ,N > 

I 1»0 

3() 

s . 

8 

! i 

18 

8i> 

IlHrrott Hro*. 

! Mt 

Slioit 

36 

s 

6 

1 

10 i 

87 

('HIHpbfll. .1 

i 

Short 

35 

8 

8 

1 , 

17 

86 

Uobbinjrton Hkh 

i 

Short ' 

.16 

_ ! 

7 

IS 

17 

85 

( lijuubcr^ Uro.. 

1 

34 

! 8 ■ 

.s 

17 

18 

85 

Wrtro, .1 H 

. j H.’ivcimtliorpf'. . I 

32 

7 

7 

: 

16 1 

78 


The fallow entered by Mr. N. S. Love, of Kavensthorpc, was awarded first 
place, with a total of points. The land originally carried salmon and manna 
gunn which was (deared in 1928. It was ploughed during the end of June and 
early July with a mouldboard plough to a depth of four inches and siibseiiuently 
was culti^’ated with a springtyne cultivator in October. There was a little weed 
growth present, which could have easily been controlled by sheep, and the mulch 
was not (|uite deep enough in places. 

Messrs. Barrett Bros, were awarded second place, their entry scoring 
87 points. 

A very considerable improvement was noted this vear in the nualitv of the 
fallow in this competition. 
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OAT VARIETY TRIALS IN THE SOUTH-WEST. 

G. K. Baron-Ha V, Superintendent of Dairying?. 

Oat Variety Trials have been conducted in the South-West for a number of 
years by officers of the Dairy Branch and were continued during 1931. 

At Noggerup the experiment was conducted on the ))roperty of Mr. A. Smith, 
Me Alin den. The results, as reported by Mr. M. Cullity, Agricultural Adviser, are 
as follow: — 

Soil — Light sand to sandy loam and gravelly. Ploughed for first time for 
this trial. 

Cultivation . — Ploughed twice and harrowed twice. The seed and fertiliser 
were drilled in on 22nd May. 

Rate of Seeding . — 70 lb. per acre. 

Vertiliser . — 160 lb. per acre. 

Subterranean clover burr was .sown after the oats were drilled in, and the 
establishment was successful. 


Yields are shown in the following table: — 


Variety. 

Planted. 

Yield. 
(Average of 3 

plots.) 

Porfeni ago 
Yield. 



ewts. 

qrs. 

lb. 


Algerian 

May 22nd 

19 

1 

24 

100 

Guyra 

do. 

16 

2 

22 

86 

Lachlan 

do. 

16 

0 

17 

83 

Burt’s Early 

do. 

U 

1 

19 

74 

Mulga 

; do. ... 

1 

1.3 

3 

11 

71 


The above shows that, as a hay crop, “Algerian” is the most successful hay oat, 
while “Guyra” and “Lachlan” are bettor than “Burt^s Early” and “Mulga.” The 
two latter, however, were noted to grow rapidly in the early stages and were valu- 
able as a source of early green feed. 

The average results of 20 trials conducted throughout the South-West are 
shown in the following table: — 


Variety. 

^ ield. 

Average- 60 plots — 20 Trials. 

Percentage 

Yield. 


tons. 

owts. 

qrs. 

lb. 


Algerian 

2 

8 

3 

13 

100 

Guyra 

2 

3 

2 

4 

1 89 

Lachlan 

2 

2 

3 

9 

1 86 

Burt’s Early 

1 

14 

2 

0 

71 

Mulga 

1 

14 

0 

6 

70 


This indicates that for a hay crop “Algerian” has proved more suitable than 
other varieties, but in almost all centres the officers conducting the experiments 
noted that for early grazing “Burt’s Early” and “Mulga” were preferable, and 
that the fodder provided by these varieties was more relished by stock than that 
of “Algerian.” 
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REPORT ON DEPARTMENTAL EXPERIMENTAL PLOTS, 

PERTH* 

C. A. Ga!«i)nkr, Government Botanist. 

0. R. W. Meadly, B.Se., Af^rieultural Adviser. 

Last year a seiies of experiments was commenced with various fodder plants 
in order to test the suitability of introduced plants under local conditions, compare 
various strains and forms of pasture plants, particularly with regfard to perman- 
ence, and also to provide examples of different species for those who are interested 
in seeing them under cultivation. 

The ground was obtained for the experim&ts in September, 1930, and con- 
sists of an area of about one-sixth of an acre situated near the Government Gar- 
dens Nursery. The soil is a grey sand which becomes loose on the surface during 
summer. Owing to the water table being high in winter, a number of tile drains 
liave been constructed at a depth of about two feet. The averag'e depth of the 
summer water table is about 3 feet. 

A general fertiliser consisting of super phosj)hatp, sulphate of ammonia and 
potash in the proportion c»f 10 — 2-1 w'as used on all the plots. 


The rainfall for the period under consideration, along with the average ovei* 
55 j'^ears, is given in the table below: — 


From Jan 1 to 
eiul of — 

Mar j 

Apl. 

1 May.| 

.Tune. 

July. 1 

Aufr. 

Sept j 

Oct. j 

Nov. 1 

Dec. 1 

Jan. 1 

Feb. 

Mar. 1 

Apl. 

Average 

1031-32 

i:,4 
9/ j 

493 

1 278 

822 ' 

|l,626 

|l,77fl 

2,196 

2,565 

2,866 

3,240 

3,11.3 

3,776 

3, .332 
3,878 

3,412 

8,881 

8,470 

3,018 

34 

10 

j 76 

1 10 

154 

36 

322 

352 


The following is a brief outline of observations carried out during the last 
season : — 

RYE GRAvSSES. 

A series of ten Rye Grasses ranging from True Perennial through Good Praise, 
Average False, and Bad F'alse to Dominant Italian were obtained from the New 
Zealand Department of Agriculture. Owing to the large amount of discussion 
recently regarding so-called ‘‘pseudo-perennials,’^ the manner of growth and period 
of survival of the above types were followed with Interest. All these Rye Grasses 
were planted 25th-26th May. 

True Perennial. — Carried over to produce good turf with fairly even growth. 

Good False . — Early gi’owth comparatively slow, but remained green and jiro- 
duced a fair sward. 

Average False . — The two plots showed considerable variation. One fP2094) 
gave growth efpii valent to that of the poorer of the true perennials. The other was 
of average growth, but only half survived and remained green. 

Bad False.— In one plot a few plants survived, but the other died completely. 

Domina/nt Italian.— Both plots showed out well early, but one died out while 
the other remained green to form a fair mat. 

A number of other perennials were also tried. Of these the most outstanding 
, was the New Zealand Certified (P2133), which made good ^owth early, carried 
^dhrough the summer months, and is now coming away well, giving a fine even sward. 
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The Maiden (Leistoii Grown, P2135), and the Certified Maniotote (P213fi) srave 
excellent early growth of a flat and even type, but, along with a saTn})le Iruin the 
Waite Research Institute (P2072), died out during tlie summer. 

A line from America (P2138), received as Pei'enniaJ Rye Grass, had the mor- 
phological features of a ^^pseudo-perenne” mixed with Italian, and died out (‘arly. 

Two samples from Scotland (P2137), and ('zeeho- Slovakia (P2il2f)), reniained 
green over about half the plots. 

The above results emphasise the importance of purchasing a good line of seed 
in order to obtain a satisfactory degree of permanence and growth pi'odnction. 


Wimmera Rife Grattft 

A number of different lines were tried out and all tlried off fairly early in 
summer. The McDougall strain (P2134) showed strong growth early and was the 
outstanding plot. Good natural reseeding has occurred in the majority of fhe plots 
and the young seedlings are now making excellent progress. 

The Dominant Italians and Wimineras showed out earlier than the i>erennials, 
but generally died out, while the perennials were still producing new gi’owth. 

All the plots were cut several times during the season and generally irood re- 
growths occurred. 

The Perennial Rye Grasses from Ne>v Zealand, i)articiilai*ly the Certified Seed, 
gave the best results, while the McDougall strain of Wimmera was the most out- 
standing of that species. 


CANARY GRASSES. 

On 2fith May, 14 plots of Phalaria spp. were planted. Early in August P. 
minor was showing more growth than P, cananensis, which was little superior to 
P. tuberosa in this respect. The two most advanced perennials weie, at this >tage, 
P2074 and P2077 (both from the Waite Research Institute). These were of more 
(U’ect habit than the remainder of the same species. 

By the end of November all the P. minor and P. cananettsis had reached the 
seeding stage and were drying rapidly, while the P. tnhernsa plots were vei v green 
and producing flowering spikes. During the second week of December all the 
Canary grasses were cut. P. minor and Ji vanariensis showed no reco\'*rv at all 
and (juickly died out. The ])erennials, however, soon showed up again and, at the 
end of January, were quite vigorous and of a healthy green colour. 

The most outstanding plot at this stage was that derived from Victorian 
(Beaconsfield) Seed (P2148). This Avas closely followed by P214I), P214fi, and 
P2147, which were obtained from New Zealand, U.S.A. (Harding Grass), and Vic- 
toria respectively. The four samples of P. tuberosa from the Waite Research In- 
stitute (P2074 — P2077) w^ere all green and showing good groAvth. By the end of 
April all the perennials were making good growth (4 — 6in. high), particularly 
those from the Waite Institute. The line received as P. nttdosa (P2fi8()), which is 
now regarded by most botanists as being P. tuberosa, ajipears to he at least a var- 
iety of that species on growth form. The leaves are narrower and the vegetative 
features give it a more hardy appearance. P214fi was introduced as P. stenoptera, 
hut as yet no difference can be found between this and Pi tuberosa^ despite the fact 
that recently it has again been declared an authentic species in America. 

It is interesting to note that seed introduced from South America as P. tuberosa 
was really typical P. minor. Although a gnod form of the annual species, this 
demonstrates the care which must be exercised when purchasing Toowoomba Canary 
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Grass. Besides being an annual which would probably be detrimental to a per- 
.manent pasture, the seed of P. minor is much cheaper than that of P. tuberosa. 

Results so far indicate that Phalaris tuherosa is likely to become one of our 
m6st important perennial grasses, especially for the drier parts, particularly if 
more hardy strains can be derived. Experience shows that this grass must be free 
from much competition in the earlier stages of its establishment, either in the form 
of other fodder plants or weeds. 

The annual species, P. minor and P. canarienaUf were comparatively short- 
lived, the former making better initial growth and providing early fi*‘d. 


RED CLOVERS. 

At the beginning of June the following lines of Red Clover were planted; — 

P2099 — Mon tgomeryshire. 

P2100 — English Late Flowering. 

P2101 — American Mammoth. 

P2102 — Czecho-Slovakian. 

P2103 — J talian Mammoth . 

P2104 — Hungarian. 

P2105— English Early. 

P2141 — Sutton’s Late Flowering. 

P2190 — Baltimore Mammoth Red. 

The germination in each case was good and genei’ally the growth was of a high 
standard, producing a considerable amount of bulk. Throughout practically the 
whole of the season the outstanding plot was that of the Italian Mammoth. This 
showed excellent growth early, responded well after cutting, and with little doubt 
produced more bulk than any of the other plots. 

The final cut was made on 4th February when the four best plots, viz., Italian 
Mammoth, English Late Flowering, Hungarian and Czecho-Slovakian were all 
above two feet in height. 

* 

Not one of the plots carried over the summer months, but this may have been 
due to the fact that the final cutting was delayed for a specific purpose. These 
plots will shortly be replanted and every opportunity afforded them to perennate. 

WHITE CLOVERS. 

The following plots of White Clover (Trifolium repens) were planted at the 
beginning of June: — 

P2106—Sutton8' Wild White. 

P2107— English White Dutch. 

P2108 — English Wild White. 

P2109 — Kentish Wild White. 

P2110 — Lodi Mammoth White. 

P2111 — New Zealand White. 

P2112--English Giant. 

P2152~-New Zealand Certified Wild White. 



229 


AGK UU LTU RE. W.A. 

The first to show out were the English AVhite and New Zealand White, while 
the New Zealand C(ii’tifie<l Wild White* gave a good germination hut yellowed 
slightly owing to the cold. 

The Wild Whites were slower in their early growth hut produced an even turf 
of a healthy green nature. 

Only two of the plots carried over the summer months, the English Wild 
White^ remaining practically dornnnit until the first rains and then making rapid 
grov^th. Tn the other surviving plot, the Kentish Wild White, only one i)lant re- 
mained. * ^ 

'J'hese ('lovers received severe competition from weeds during the enilier pail: 
of th('ir growth, and this s(‘ason they will be resown under more favourable ('ondi- 
tioU'. 


LU(T.RNKS. 

<hil^ tN\(> plots were planted, viz., Hunter Uiver (P21S8) and an introdiu'ed 
line IP2187). Both genniiiated w(*ll hut the Hunter Piv(*r was superior in every 
way, prodneing a greater hulk, iwovering (piicker aft6*r cutting, and h(*ing of more 
even jjrowth. 


.All S( ' E LEA N EOUS Gif A S SES. 

(‘oeksfoot (JJacIfflis (flam era t a ) . — Two lines of (h)ckstoot, W(*Isli (P21f)7), and 
New Z(*aland Akaroa (P2168), were plant(*d on 24th June. Hy the middle of Aug- 
U''t both plots were showing up w(dl, hut it soon bei'ame (‘vident that the Welsh 
strain ('ontain(*d a considerable amount of Yorkshire Pog (Holms hmalHs), Sev- 
eral cuttings were made during the year and the Akaroa responchal (jinckm* than the 
AVelsIi, g(*nerally giving a ni(»re dense and vigorous type of growth. 

Waipii Brown To]> {A</r(tsHs - 1*21 (>(>) .--Tins gras^ was planted on 

24tli June and gave an (‘X('ellent germination, ))rodn(*ing a line even mat. During 
the -uniiner, \\h(*n the sand wa^^ ver\ loose, sheep, in grazing, jiiilled uj) a numher 
of' plants and L:(‘iu’rall> disturbed the plot, which carried over with dinicully. 

Tall Oat Grass (A rrltetiaf hera m ehtttas — P2118). — Planted at the end of May 
the Tall Oat Grass pi’osed to he one of the most outstanding plots in the trials. 
By August it was making' (exceedingly good growth of a flat tyiie well adapted for 
grazing. S(*veral (Uit tings were made, the grass remaining grecni throughout the 
sunnuer and is now jirodueing soft dense foliage. 

Led fVsciie (/’Vstaea rubra, var (jemiina — 1*2119). — This g’uss made only 
ordinary growth and H]ip(far.s to be most suited as a foundation grass, particularly 
for jilayiiig greens, as the growth is of a very fine nature. 

Prested Wheat Grass (Aipopurov vristatum — P2121). — Gave fair germination 
producing plants of a siireading habit, the majority of which carried over tin* sum- 
mer and are now r(‘newing their growth. 

Pinnate Brume (Bromus pinuatas — P2123).-- ]*n)duccd fair growth, about 
two-thirds of the plot carrying over the summer. 

Trisetum fla restums — 1*2132. — Made fair growth early but died out during the 
summer. 

PertulsetUM uuuvimum . — Boots of this grass were introduced from South AJ i’i(*a 
and made rapid growth, producing plants 3 — 4ft. high. Ft apjiears to be very 
hardy, and if kept closely grazed should be a useful fodder plant. AV hen allowed 
to gww freely, however, it tends to become wiry and harsh. 
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Woolly Finder Grass (DigiUtria rnantha ). — Although the roots obtained from 
South Afrif*a appeared to be quite dead on arrival, gi'een shoots have now been 
fomed, and there is every indication that the grass will make satisfactory growth. 
Despite several other attempts to establish Woolly Finger Grass in Western Aus- 
tralia, this is the first time, to our knowledge, that this object has been achieved. 
It is a highly valued grass in South Africa, but, owing to the non-production of 
seed there, all dissemination is done by means of roots. 


MISCELLANEOUS LEGUMINOUS PLANTS. 

Scented Clover {Trifolium maveolrua — P2ir)l). — Cave good germination and 
produced an abundance of growth during the earlier port of the season. This 
clover is somewhat similar in habit to Red Clover, })ut is an annual with les‘< leaf 
surface and large hollow stems. None of the jdants produced any seeds. 

Sulla (Jirdgsanim corouarhim — P2129). — Germinated fairly well, but did not 
make much growth, possibly due to a lack of the correct iiioculatiiig bacteiiiim in 
the soil. The two plants which carried over the summer formed a substantial root 
stock and are now looking green and healthy. 

Birdsfoot Trefoils (LotuH spp.). — Four plots, three ot‘ L. uligrn(hsns (P2142 - 
P2344) from different sources, and one of L, cornivuhiim (P2127) from France, 
were sown. The germination of the L. uligin-osus generally was poor, and a con- 
siderable percentage of the [dants consisted of annual species, L. hispulus and or 
L, angustLsitimnfi, None of these showed up to any advantage. 

On the other liand, the L. corHicutulus germinated well and made excellent 
growth, particularly during the summer. A strong rooting system was formed aiul 
good re-growth made after cutting; in fact, this was probaldy the most outstniiding 
summer plot in the experiments. 

A number of annuals, ineluding a Lentil {Lens e.^eulenta- , (Teci’ Pea 

(Cicer arietinum — P2156), and Astragalus faleatiis — P2128) were also grown. 


MISCELLANEOUS. 

Yarrow’ {Achillea millefolium — P211.‘0. 

Sea Rib Grass {Plantago maritima — P2n()). 

Sheep’s Burnet {Poterium sanguisorba — P2117 and P2191). 

Sheep’s l^arsley {Vetroseliunm sativum — P2114). 

All these plots germinated well and remained green right through the summer. 

Plantago maritima made comparatively slow’ spring growth, but came aw'ay 
excellently during the summer and was kept closely grazed by sheep. 

The Sheep^s Burnet held out we?ll till the end of January, wdien about half died. 
The remainder made good grow’th after the first rains and is now doing well. 

The Yarrow and Sheep’s Parsley both made rapid growth and produced a con- 
siderable bulk of feed. These two plots at no stage lost their healthy gi’een colour 
and when grazed were well eaten back by sheep. 
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HINTS ON BEES AND THEIR MANAGEMENT* 

H. Willoughby Lance, Ainculturist. 

SiKH'ess in be{*keepiri«: (l(’|)(*nds on many I'tu'tors. To be successful, a bee- 
keeper must take to it naturally, from a love of the bees and interest in their work. 
He needs patience and a (aq)acity for taking* j[)ains and working systematically. 
He '-liould study the flora his district and know when the various flowers and 
trees may lx* expected to blossom. 

His hives should be stiong, well-made and well-kept, The bees should be of 
a good race and strain, and strong in numbers. 

Hives— 

Box hives without frames are useless for the gathering of honey and are not 
allowed under Section 12 of the Bees Aj* 1, 10.10. They cannot be examined and 
are breeding places for disease and moth. 

Some incii have slandard flames and hi\es, but have neglected to ])nt wire 
and foundation into the fraiius, and the expenditure on frames is worse than use- 
le'-^, as the i)((‘s ha\e huilt lla* combs anyhow across the frames, which cannot be 
ren!o\ed without breaking the ( ond). Sometimes the Irames are fitted with starters 
or <'V(*n full sheets of foundation, hut owing to the hives not being level the frames 
do nut hang plumb and the combs are built acros*-* two frames or, due to the heredi- 
tary tendency of souu* bee^ to bui’d irngidar (omb, the combs are built anyhow, 
mul the exiHUidituiv and labour are useless. 

.Vnotber tvjie of luve i- the homi*-made one with incorrect spaces due to the 
ignoi'ance or in di [Terence of the owner to the habits and methods of bees. 

Ill some of these hives the covers and frames aie stuck so tight with pr()p(*iis 
lhal they break hefoi'e th(*v (an le removed, oi* tlu're is so much unnecessary spac'e, 
that there is extra comb wliK^h ha- to he broken or cut before the cover or frames 
can be remoNcd. BetktepeI^ -hoidd remember tliat the natural working space of 
the bee i.- Vi bit'h. If the space is le^s than .’1/1 6th of an inch, the bees will 611 
it u}i, if more than .l/Kith of an inch, they will probably build comb therein. 

A previous issue of the .Journal contained an article on “Bee liives.^’ This 
huN been rejn'inted in leallet f< iTn and can be obtained from the Department of 
.\g]*iculliire. The number is .'168. It contains partieulars and sket(*hes of a home- 
made hive iiK'luding a ('oxei* or roof which is cheap, and more serviceable than 
mo-t of those seen about apiaiies. 

Transferring — 

Many small hee-keepers without much experience 6nd it ditlicult to transfer 
hce- from box hives to frame hives, or Irom frame hives with a mass of cross 
coml)^ to new frame hives. For their beneht, 1 xvill give hereunder particulars of 
how ]>est to do this. 

The transfer should take place, if po.ssible, while there is honey coming in. but 
it may be done at any time provided the bees are fed plentifully after the transfer 
has taken plac«, with sugar or honey syrup. The easiest way of feeding is to 
obtain a press-top tin, such as is used for honey or golden syrup. Punch a dozen 
or two small holes in the lid and 611 with th(e syrup. 

A quilt made of ticking, sacking, or similar material should be placed over 
the frames and a hole cut in the centre not larger than the size of the tin. The 
fin of syrup may now be inverted over the hole; the bees will then suck the syrup 
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Arau^h the holes. An empty super or box should then be placed on top to cover ; 
the tin and the cover o( the hive rfeplaced. At least eig:ht or 10 lbs. of syrup should 
be given to each hive to enable the bees to build the new comb and lay up a stor^f 
for. breeding. 

A syrup may be made for this purpose from sugar, using 10 lbs. sugar, 5 pints 
water, 1 oz. vinegar, Va oz, salt. Boil for i\ few minutes and feed to the bees whilst 
iVanu. To make honey syrup, dissolve about 2 parts of honey in 1 part of water. 
If honey is used, the bee-keeper should be quite certain that this does not come 
from a hive that may have disease, as honey is the principal carrier of foul brood. 

To transfer bees from old box to new hive, take the bo.x hive and place on 
the ground upside down so that the bottoms of the combs are exjwsed, place bricks 
or blocks of wood under one end of box to give a slope; place new hive fitted 
with frames and full sheets of foundation on an empty box so that front edge of 
floor touches the highest end of box hive; draw body of new hive forward to pro- 
ject over floor about, IV 2 inches. 

Drum sides of box and give a little smoke at lowest end. Bees will then run 
up highest end of box on to floor of new hive. When nearly all the bees are out 
the comb.-! of honey can be cut out» some of which should be fed back to the bees 
aftei’ they are in their new hive; the combs of brood should be tied witli string 
into frames and put into centre of new hive. 

To transfer bees from hive with cross combs. — The method adopted may be 
similar to that with box hives, but in this case it will be impossible to cut out 
the combs of brood, and tie into frames. It should therefore not be adopted unless 
the hive is very strong with bees and there is a good honey flow. 

Another method which may be adopted with both box hives and hives with 
cross combs, Avhen the above are not suitable or easy, is to place the box or old 
frame hive on top of a new hive fitted with frames and full sheets of foundation, 
making sure that tlie only entrance is through the new hive. 

As the brood in the old hive hatches out and honey comes in, the bees will 
fill the empty cells with honey and force the queen down into the new hive. When 
upon examination it is found that the queen is in the bottom, or new hive, a (jueen 
excluder should be placed over* it to prevent her again going to the top box. Four 
weeks later all brood in the top bfif^'^will be hatched out, and it may then be re- 
moved. 

The draAvback with this method is the time it takes, as the queen will not be 
forced down until there is plenty of honey coming in. 


Bees. 

In all primary industries the importance of not only having the best breeds 
of either seed or livestock, but also of having the breed most suitable to the 
conditions of the district, has never been so fully realised as at the present 
time. 

In view of this generally acknowledged fact of' the importance of good 
blood, it is surprising to find a large number of bee-keepers who appear to be 
indifferent to it. In going about the country, one finds very few men who hare 
a really first class bee: they may have a few good colonies, but they do not 
breed from these, nor do they purchase new pure bred queens. They let nature 
have its way, allowing the bees to swarm and to re-queen themselves. This 
in bee-keeping, as with poultry or any otW live stoek, tends to the v 
of the stock. . , . , , , ’ If 
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Seleijtion and breedings from selection is the only way to get the best re^ 
suits/ reduce production costs, and enable the farmer, be he bee-farmer or other, 
to meet competition and earn a comfortable living. 

Of course this is not the only factor upon which success depends. The 
general method of conducting the work of the farm is most important, and then 
there are so many factors over which the farmer has no control, such as the 
weather, forest fires, etc. This, however, is a certain tact, that in a good season, 
with a good honey flow, any colony of bees that is fairly strong, will probably do 
well, even if badly neglected by the owner. But when circumstances are against 
the industrious bee everything depends upon the strains from which the bees 
have been bred. Bees from a good .stock will survive and perhaps store a sur- 
plus, while the indifferent ones will go under. Practically all successful bee- 
keepers are careful to re-(|ueen cvei*y eolonyat least every two years, and some 
every year, or even less if the queen does not deliver the goods. 

Some of them breed their own queens from their best colonies, others con- 
sider that it pays them better to concentrate on honev’^ production and leave the 
queen brernling to the expert. 

The Department, recognising the importance of good stock, has imymrted 
Italian queens from Italy, and (^amiolans from Jiigo-Slavia, and queens bred 
from these can be obtained from the Department of Agriculture. 

It is claimed for the ('*arniolan that they are a longer lived bee than the 
Italian, that they are hardier and will work in weather that keeps the Italian 
at home, and that they build beautiful white comb and are (piiet to handle. 

A longer lived bee means a smaller proportion of brood to that of adult 
bees than would he the case with short-lived bees. That, again, means less food 
to be consniued by the nurse bees to make chyle food for the larvae. It is 
usually considered that the life of the average worker bee during the honey 
season is about six weeks. Assuming that we can obtain workers that will live 
eight weeks instead of six, we shall save 25 per cent, of the food required for 
brood raising. For instance, assume that we have a hive of 30,000 bees with 
our average bee. This would require the hatching of 5,000 bees ])er week to 
keep up the population of the hives or 120,000 bees in six months. With a bee 
living eight weeks, only 3,750 bees would re(|nire to be hatched per week, or 
00,000 in six mouths instead of 120,000. We thus realise Avhat an immense 
saving there would be in food. Leaflet No. 331, dealing with the '‘Carniolan 
Bee” can be obtained free from the Dejiartiuent. 

Winter Stores. 

Many beekeepers who read these notes, do not carefully examine their hives 
at the close of the summer and ascertain that they have plenty of winter stores. 
Any such I would advise to at once go through their hives, ilfting each one to 
ascertain the weight, and if any are light, mark these, and then on the first warm, 
sunny day open them carefully, disturbing the bees as little as po.ssible. Examine 
the outside combs and see how much honey there is. The amount required varies 
with the district. In most cases a fairly strong colony should have enough honey 
to fill at least two fuU-depth combs; a really strong colony three or four, in addi- 
tion to the honey on the hroodcorabs. It has to be remembered that bees consume a 
large amount of hpney when brood-rearing. Very often a few warm spring days 
will start brood-rearing, then a spell of inclement weather sets in and the bees use 
up their last reserve of stores to feed the ydung larvae, and cannot get any more 
tc^ replace it. Also much of the young brood gets chilled and dies. Then when 
honey weather sets in again there is delay in breeding until there is fresh store in 
Iho larder both of honey and pollen. 
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If there iH little or no honey, the bees should be fed at once with honey syrup 
or, failing this, syrup. With an average thick honey, about two-parts of 
hon^ to one of water is a good proportion. See that all the honey is dissolved 
ah^d^imixed with the water. Give this to the bees warait There are many good feeders 
on the market, particulars of which can be obtained from any catalogue of bee 
goods. Failing one of these, a good home-made feeder is shown in Figure 1. The 
box is about 6m. x 4in. x 3jin, d^ep, a division is placed one inch from the end, 
the bottom only extends to this, thus having an entrance from the bottom, one inch 
wide. The top of the box consists of a piece of glass which slides in from the end, 



a s|>aee, about ^in. must be left behveen the top of the wood division and the glass. 
A pie« 5 e of thin wood is now cut about iin. smaller, each way, than the inside of 
box, and a number of small holes bored therein. The box is filled with syrup, 
piece id wood acts as a float from which the bees feed, coming up through 
^ the inch space, extending over the division on io the float. 
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Th<^ advantages ot* tins feeder are that it can he seen when it is empty, and can 
be refilled without removing from the hive. The inside may he filled with .hot wax, 
swilled round and emptied out. This wdll make joints honey tight. If the matter 
is urgent and the beekeeper has not time to make the above, an effec'tive feeder 
can he made by punching small holes in the top of a press-top tin, which after till- 
ing is inverted on to a plate and placed on top of the frames inside a spare super 
box; or a quilt from some strong mateiial can be jiut over the frames, a hole cut 
in the centre, and the inverted tin placed over the hole. Tiiis method has the ad- 
vantage that, during cold weather, the brood nest is kept warmer than With the 
plate nietliod. Tf any e(»lonies are weak, only covering a few frames, entrances 
should he elosed fo two or three inches. 

As soon as the spring really sets in all hives should be examined, as it is a 
most important time for htekeepers. Hives should be elt*aned and faulty ones 
replaced. (See notes in the Journal for June, 1928.) The brood nest should be 
examined, and if the (piecii is old and failing, the hive sliould ))e marked ior re- 
(pietming at tlie earliest j»ossible date. The amount of honey stores should ])e 
noted and, if necessary, ecdonies should lie fed. If a colony is short of p(dlen, make 
a note of it, and later a hive may be found that ean spare a comb of this most ini- 
})orta!it 1*00(1 for the young bee, as no breeding can take place without it. 

Dr. K. F. Fhillips, in “Beekeeping,” estimates that an average strong colony 
of bees consumes -180 Ihs. of honey per year, divided as lollow s -Maintcmance 
of bees 400 lbs., feeding of brood 70 lbs., wax production 10 lbs. 

Strong Colonies. 

'fhe first object of all beekeepers should be to build up strong colonies. The 
aim should be two 10-franie body boxes boiling over with young bees. 1 still find 
that the aim of many bc'ckeepers is to make a show with a large number of hives, 
perhaps thinking that m(‘ans a lot oi lion(‘y. No greater nii^iake can lie made. 
A lot of hives fr(*(jneiitly means no honey. Wlnncas a few strong hives iiu^aii 
plenty of lioney and less work. This is realised to sucli an extent in the Fiiited 
State's of America and England that many beekeeiiers are lining ri-frame hives 
with deeper frames. At the pix'sent stage of lieekeeping here, 1 do not recommend 
this, excel it in special cas(\s, with experiem'ed heekee])ers, hut advise (*very hee- 
k('(*per to aim at two full-depth bodies pac'ked with bees. Tiieii with a good lioney 
flow -neh eolonie-, will till two or even three hom^y supers. A good \\elt-hr<*d (jneim 
can easily keep these filled with brood during an average season. Cull your (pu^eiis, 
and if you have any duds replace them with good stock. Who would be ('ontent 
with a hen that laid one egg per w^eek when lie can Iirm* one that wdll lay six or 
sevt'ii ? Yet that is what many beekeepers have in the w'ay of (pu'cns, those tlml 
lay only four or five hundred eggs per day instead of one or tw^i thousand. 

Re-Qiueening« 

lam often ask(^d ho>v to re-queen, so 1 wdll give a few* notes here on the matter. 
Of course, the first thing to do is to catch and kill the old (jneen, othc'nvise the 
young one will undoubtedly be killed. The usual process is to lift out the combs 
one by one and examine until the (jueen is found. It is handy to have a spare he dy 
near the hive so that the frames, as tliey are examined, may be placed theiM'in ; 
otherwise while one comb is being examined the queen may pass from an unex- 
amined comb to one that has been examined and replaced, and thus she will he 
missed. Tf all (mmbs have been examined and the queen not found, carefully ex- 
amine the fioor bogrd and sides of the hive, then re-examine tke comlis as lliey arc* 
replaeed. If she cannot be found another method may be adopted. 
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^ ' UmiovB ty lim some 10 yards away in front of, and with the enttmaie 
jfche stand. Plaoa an empty hive on old position. Now place a white she^ 

or piece of newspaper in front of the old hive and an entrance guard ovei; the en- 
t|;|nee, open the hive, take put two or three combs of brood and escamine for queen, if 
not found, shake most of the bees on to the sheet, examine again, and if no queeu^ 
place these combs in new liive and fill up the space with empty combs on sheets^ 
of foundation. All flying bees Ayiil now return to the new quecnless hive. Examine 
bees on sheet, and if queen i.s not found, take several of the remaining combs and 
shake bees off on to the sheet, examining bees after each shaking for the queen, then 
replace combs in old hive. If queen has not been found, close up the hive and leave 
Until next day. In tli<^ meantime large numbers of bees will have sought their old 
stand aid entered the new hive. As the number of bees in the old hive wall now 
have been much reduced, it should not now be ditflcult to find the queen. Tliis 
having been done, all the old combs and bees may be transferred to the new hive; 
or the old hive can be replaced on its old. stand and the combs and bees in new hives 
ti'ansferred to it. 

The queen having been disposed of, the usual method is to leave the hive 
queenlesM for a day, then taking the mailing cage in which the queen has been re- 
ceived, remove tin* cork or ecirks and also remove one frame from the hive and 
w^edge the cage in the centre between the remaining frames. In the course of a I'ew 
days the bees in the cage and those 'outside will have oaten away the candy and 
the (lueen bee released. Hv this time she will have the scent of the liive, and will 
he accepted. 

Other methods of introduction are— 

1. Smearing the queen with honey and placing her direcdly between the 

frames. 

2. Wetting the <iueeti with water and placing directly between the frajnes. 

Both these methods depend upon the instinct of the bees to clean up the 
hoiiey or uqter; by the time this is completed the queen and bees will have the 
same scent, and the queen will be accepted. Mr. Bartly, of Tasmania, claims that 
he has been successful with the water method in 98 per cent, of the introduc- 
tions., |;ljs method is to wet the queen by placing her in a short glass lube partly 
filled with tepid water, shake the tube to and fro, pour off the water and allow 
the queen to walk down amongst the bees after giving a puff of smoke. 

Yet another method which 1 had recomoiended to me, and w^hieh I have used 
with coidydete success, is the paper bag method. Take a small thin paper bag, 
sfich as is used for lolJit^, place the queen to be introduced therein, without 
any of her attendant bees, then catch half a dozen bees from the hive and place 
them in the ^g with her. These bees should, if possible, be young and filling 
themselves with honey from the cells when caught. Altlmugh the queen is 
, strange to them, they will be so busy trying to get out that they will not take 
any notice of her, and in the meantime they will all get the same scent. Remove: . 
one fi'hme and place the bag in the hive between the frames, and in the cour^ie ,' 
of a few hours the queen will have been released and accepted. The advantage. 
of this method is that there is no need to leave the hive queenless for a day. I, 

1 have of^ned a hive, destroyed thp queen, and introduced a new^ one in a I; 

^ straight aw’ay with considerable success. 

;;?^f?l»jatever method is adopted, the hive'^' should'’ not he disturbed ' for> 

afta^'iwhifeh ^time it should be opeped'tb see that the qiieen>is/*^©vK'i^^ 
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3Polle!i» 

Ag huH already been mentioned, apart from honey, the future generation 
of , the hive depends upon a supply of pollen. Pollen is the reproductive sub- 
stance of flowers, which is transferred from the male to the female portion of 
th<* flower or from the male flower to the female flower for the reproduction of 
species. Nature has provided various methods for this transfer. Amongst these 
are flying insects, of which bees are the principal. T*ollen is the vital substance 
of the flower in concentrated form, is highly nitrogenous, and contains necessary 
vitamins. Nature is always prolific, and provides more than is necessary for 
reproduction purposes. Bees as they visit flower after flower carry the pollen 
from the anthers and fertilise the styles. Tn doing this they take a toll for their 
service* and carr>^ some of the surplus pollen away to their hives to make food 
for their young larvae. When breeding is taking place the nurse bees consume 
honey and pollen and convert this into chyle food* which is deposited in the larvae 
cells. 

If there is a shortage of pollen* therefore, breeding suffers, and the colonies 
do not build U)), or may" dwindle if insufficient bees are not bred to iwake up for 
wastage. The importance, therefore, of a pollen substitute has been realised by 
beekeepers for many years. From experiments that have l>een made it is evident 
that the question must be studied scientifically. Recently the Beekeepers^ Associa- 
tion of Yietoria approached the Conmionwealth Coininittec of Scientific Research 
with a request that investigation should bo pmde to find n [pollen substitute, and 
this investigation has now been comineneed. 

The question is being studied in other ])Jaces* and the following particulars of 
experiments at the College of Agriculture and Forestry, Brno, (Vieclioslovakia, will 
be of interest to beekee[)ers. As far back as 1871 Fischer propounded the theory 
that the pharyngeal gland was the source of the larval food. Stephen Soudek at 
the above (^ollege has recently been 'making microscopical studies of this gland, and 
his experiments therewith confirm Fischer’s conception. 

He fed very young bees, which had just emerged from the cells, with different 
foods and compared theii’ action on the pharyngeal gland. He found tliat these 
glands only developed with those bees whose food had contained pollen. In cases 
where the food only contained honey or sugar, these glands shrunk uj), proving 
the real importance of pollen. After this he trietl many substitutes, aniongr>t Avhich 
were Avlieat Hour, wheat bran, stureh, ground beans, olive set^d cake, linseed cake, 
peanut cake, ground fish, ground meat, etc. All of those did not bring the 
pharyngeal gland to development. Only in two cases did the glands become fully 
turgescent. These were wlien the young bees were fed with fresh egg albumen 
stirred into sugar syrup or with dried yeast. He, therefore, assumes that these 
substances can replace i)olIen, but states tliat many further ex])eriments will have 
to be made before any pronouncement can be made. 

lie, however, advises beekeejiers that as we know of no definite pollen substi- 
tute they should, when thei*e is a lack of i>ollen, feed the bees with the fresh white 
of an egg stirred into sugar syrup. Pine pollen collected the jirevious season did 
not provoke any development of the gland. Bees fed on the yoke of an (‘gg, giound 
meat and ground fish died in a few days. It is surprising the variety of substances 
bees will carry into their hive when there is a shortage of pollen. They fcalise the 
need for some such substance, and in their extremity have been known to work on 
wluat sliorts fed to coavs, fine sawdust, and even coal dust. 

Old pollen that has been stored in the eoinb for a long time seems to lose its 
goodness, and bees always prefer the fresh gathered substance. 

. If there is old hard pollen in the hive, and yet no breeding taking place at the 
ustol tinie> 1 would recommend the removal of this pollen by scraping down the 
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mtah with a sharp tool almost to the midrib, then pound the x>ollen— ^if partielea 
of comb are mixed with it, it will not matter — and stir in with the fresh white of 
an^egg mixed with sugar syrup. 

If any method of feeding pollen, or pollen substitute is adopted, care must be 
taken to feed slowly and to keep up the sujiply until natural pollen comes in. 

Ants and Stands. 

In some districts ants a^e a great iwjst, not only atta<*king' beco that alight on 
the gi^iind, but climbing llie hive and entering therein; the small sugar ants 
frequently making their nests between the quilt (where these are used) and the 
cover. That is one reason why I do not recommend the use of quilts. It is far 
better to have a bee space of between the tops of frames and the cover. 

r 
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larger types <>£ ante, particularly the Meat Ant {IriAomyrmen : -i 
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If nests can be located, bi-sulphide of carbon, sheep dip, or cyanogas are good 
substances for destroying same. A hole, several inches deep, according to size of 
nest should be made in the centre, and a quantity of one of the above substances 
put therein, and the hole covered up. If the nests cannot be located or are too 
jiuraei'ous, a good ant-proof stand may be made from old telegraph insulatoi*«, as 
shown ill Figure 2. Four pieces of 3 x 2 inches may be nailed together to make an 
oblong the size of hive, and four inverted insulators let in to the corners. These 
should be of the hollow type, and the inside collar of ciiina broken away (see 
Figure 3). This space will now form a cup, which is filled with kerosene or old 
motor oil from the sump. 



0 



TC there are a large number of hives, stands to carry three hives are very con- 
venient, and only six insulators need be used instead of 12. If the stand is made 
nine feet long, this will allow spaces between the hives for plnciiii* sni>ers, etc., 
when manipulating. The insulator legs should be placed directly under the hives, 
^nd as these are frequently screwed on to the metal shanks, they can be, screwed up 
or down to adjust the stand to a level. (See Figure 4.) j 
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If old iiisulatoi*s are not obtainable the legs of the stand may be made ot‘ jar* 
rah, and stood in the ])ottoms of petrol tins cut down to about 3 inches deep, and 
filled with oil. 

Motha and Foul-Brood. 

The Greater and Lesser Wax Moths are often blamed lor move than their 
share of destruction in beehives. Owners of bees often say that moths are te- 
sponsible for the loss of their bees, but in most cases it is due to inexperience or 
careless beekeeping. Even beekeepers of long standing make this mistake. 

In the first place, colonies must be kept strong with bees of a good pedigree. 
By this is not meant one })ody-box full of bees and one or two ha If -empty supers 
on top. There must be plenty of bees on all combs in districts troubled with moth. 
As regards Y>t^digree, most Italian strains are good battlers against the moth pest, 
some better than others. Secondly, a large number of honie-niade hives have not 
the corre<?t si)acing. In many cases the fi araes are too close to the bottom or sides 
of the hive. Tn others thej" arc too close to thereover. In other words, there is 
not what is called a be(‘ space on all sides of the frame. The bees ('annot get 
through, and start tilling the space with pro])olis. But the moth grub can and 
does get into these spaces, and the bees, liowe\er eager ibey may be, <'annot get 
at the grub. 

In some cases beekee])ers use mats of routing felt, sacking, or othei* material 
over the top of the trames; the bees cannot get between the mat and the frame, 
but the grub caij and does. These mats are also a harbour and nesting ))lac(* for 
ants. In one case, out of 10 hives with mats on, 15 had ants’ nests with thousands 
of eggs between the mat and the cover. 

Jn normal cases strong <‘olonies should have an entrance of •J'sin. deep by the 
full length of the hive, but if the colony becomes weak the entrance should be con- 
tracted by placing a strij) of wood along tlie entraiice, reducing this according to 
strengtli from the lull entrance down to two inches. This will assist the bees to 
guard the entrance against tlie motile and roliber bees. 

If, however, the colony be<‘oine-. very weak it should be uuiteil to another 
colony. Two weak ones united stand a chance of building ii]) to one strong colony, 
but if left alone will jivobably succumb to moths or robber bees. 

Do not leave hives more than twehe montlis witliout cleaning the floor boards; 
excessive accumulation of cappings or refuse is a harbour for moth grubs. Once 
a year at least the floor boards and interior of the hives should be scrajied and 
scrubbed with a solution of Izal; one part of Izal to 300 parts of water will bo 
strong enough. Then leave to dry in the sun. 

Always remember that prevention is better than cure. 

Dealing with the connection of Moths with Foul Brood, some people think 
that there is no connection between the two, but in more cases than one 1 h?ive 
found that moths have been blamed for destruction which has really been due to 
Foul Brood. The moths had only come in afterwards. In the meantime robber 
bees came along and cleaned up the honey, and carried the infection to other hives. 

In one recent case the owner found a hive empty, except for moths. He told 
me that he bad fumigated this with bisulphide of carbon, and put a swarm into it. 
On examination nearly all the combk were found to have either infected larvae or 
dried-up spores of Foul Brood, On examination of other hives they were found 
te have Foul Brood in the early stages. Probably all of these had started front 
t1|e pne empty hive. 
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Moral — do not blame the moths for all empty hives. The eolony may have 
|?:ot weak throu^yh a failiiiij' or poor (]neeii. The hive may have been so eonstnieted 
as to assist the moth and liinder the bees, or Foul l^rood may have been the cause 
of the loss of the bees. 

TJie last cause i> a ^ely insidious and dangerous one, as it may cause the 
spread of this very infectious disease due to mistaken diagnosis. 

-Vs Foul Brood has been found in various parts of the State, it behoves all 
beekeepers to endea\’our to coi'rectly ascertain the cause of weak or einjity hives. 
Any empty hives, with or without moth, should be carefully examined for the 
spores of Foul Brood in the brood combs, and if any doubt exists, a sample ])iece 
of the com!) should be sent to the l)e])artment of Afifriculture. 

Leaflet No. 152 on “Bee Diseases^’ is issued free by the J)ei>artimmt of A.«’ricui- 
tims and can be had upon application. 


SEED SCARIFYING EXPERIMENTS WITH LOCALLY GROWN 

LEGUMES* 

T. <' l)r\NK, Meivlumt''* Hc'-earch Ollicer in A.iiro.stoloi*y, Muresk 
Auricultnral (’ollej»‘e, 
and 

11. (i. KiiiiioTT, AjiTicultural xVdviser, Department of Ap’icul1ur(‘. 

Lejiume s(*eds pmerally arc* characterised by a percentage of hard seeds, which 
may \ary considerably from district to distiict and from season to season. The 
folhuving table shows the figures for germination and hard set*d content of a num- 
bt‘r of samples tested at the Dejiartment of Agriculture during the past nine years: 


Ta Hl.K 1 . 

Hard Seeds. 

I 

A\eragc. 1 Paiige. 


Subteirancaii CUner ... 

Lupins 

l)roo])ing Flowered Clover ... 

It will be seen from the above figures for germination that, taking the a\er- 
age ns a basis for calculation, the stand in the first year obtained from Subterran- 
ean Clover may be only L Lupins A, and Drooping Floweivd Clovcw a-, low as 
of that expe^oted. The situation is due to the high percentage — in some samples 
— of hard seeds which may take from up to seven years or even longei’ to germinate. 
The reason for this lies in a surface coating, formed often in resixnce to desicca- 
tion, which is irnperA’ious to moisture and thus prevents germination until such 
lime a*s this becomes permeable. Cnder natural conditions w(‘athering ag^'iicies 
wdll e*ventually damage portion of this coating with subseipient growth. ArtiH ually 
the entrance of moisture can be accomplished by mechanical in.iury ol the surface. 
Scratching of the seed has been found to be the most inai tical metlKid ol achiev- 
ing this pur} lose. Most machines for such work depc*nd upon fondng the seed 
against a^rough inclined surface. 


66-4 I 4io-m)-o 

I 6*0— 40 0 

20- 0 i 0 - 2 o— U )0 


% ! % 

28-3 I 0-<) — 57*5 

58 0 I 28-0- 86-0 

71*7 r, 70— 99*0 


(ilcriniiiaiM)ti. 


Seed. 


Average, j llange. 
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A new Ames Hulling and Scarilyiiify Mtudiine imported from U.S.A. by the 
Dei)artinent of Af^riculture depends on this prinei]>Ie, usiiif? garnet pa])er foi- 
scarifying’. An illustration is shown l)eloAv: — 



The Xew Anus HuIHuk and Scaritying Ma<'hhip. 


In view of the high percentage of hard seeds encountered in most (’lover sam- 
ples this year, atentiori was drawn to the necessity for seed tn^atrnent. and experi- 
ments were accordingly conducted with this machine at the State Implement Works^ 
Fremantle. 

Lupins . — Experiments witli Lu])ins showed that the construction ol' this 
machine is unsuitable. Feeding is through the fan, causing considerable brcMkage 
with such large seeds. The results obtained indicate that siiccesst'ul treatment loiihJ 
be obtained with small modifications of construction. 

Subterranean Clover . — Results with this (!lover indicate that sample^ winch 
contain a high percentage of hard seeds may be treated to advantage. 

Drooping Flowered Clover . — In. view' of the extremely low' germination ot this 
Clover and of its increasing popularity throughout the South-West portion of this 
State, most attention was given to its treatment. Furthermore, the machine is more 
adapted to scarifying seeds of this size. 

Table 2 gives the results obtained with a small samjile of st‘{‘d j)rocun*d from 
the Department of AgTiculture: — 

Tm^k 2. 


Treatment. 

1 

Germination. 

Original Sam])le. 

Scarified. 



% 

o/ 

Fitn 2650 r.p.m 



0-25 

40- o 

Fan 2870 r.p.m 


0-25 

46- 75 
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III 1 able 3 are ^iven the tiji^nres for a parcel of 1,000 Ih^. treated for the Oroup 
Settlern(‘iit Department. In this e.ase the machine was workiiii- at full caiiacity: — 

'I'a hlk 8. 


Tn^atment, 




OiMiiinnl Sample. ScarifitMi 


°<) "f. 

Fan 2870 r.]).m . 4-0 31 ?(> 

Fan 2870 r.]).ni. Scarified twict* ... .. 4-0 :t.“)-0 

It will he seen 1v<»m Table 2 that the faster Ian s]»eed resulted in hettei* um’- 
inination. On account ot' the construction of the niacin ne, it was inad\jsahh‘ to 
niak(‘ a further increase in speed. In both ca.ses a vei‘\ lar^c increase in ^ecmina- 
tion was obtained. It will lie noted that scarified s(‘ed may L'lve o\er ISO limes 
tin* |u<‘rnnnation ot‘ that untri»ated, and it i> evident that a r<*asonabl\ satisfactory 
lierinination of at h^ast JO per cent, mav be exjx'cted I'min seed so treateil. 

In th(‘ trials ‘Muiductc'd it was I'ound tlat Die capacity of tin- inac'liine is in 
tilt' vicinity of 2,000 lbs. of seed per day. The whole wio'k can b(^ ‘'atisfaidorily 
Jiandled liy one man. 

An\ fanner desiring to establish a i>ood stand in th(‘ (ii*-t \ear mav reduce 
the rate of stedinn' of Dioop im Klowiavd (0o\<‘c hv at least 1 lb. per acre by using 
scaritied seed. Tins represeiit> a direct saving of about 10s. per acre, wliile the eost 
ot treatment has been estimated to be in the Mcinity oj‘ Is. per 100 Ih;^. of seed. 

Acknow I(*dii'nient i> mad(‘ to -M . D. Me‘idl\, of the Di*pa'tment ot Aiiricul- 
iure, who eondneted tlie germination tests recordetl in this papu. 


MINERALS IN ANIMAL NUTRITION. 

J. K. Kii-.mi'u, B V.Se., Spinoi’ \'elerinar\ Snriieon. 

Food N the raw material from whndi all animal prodneU an* ta>hioned. Sneh 
>Tatenunt may perha})s nppiMir triti*, but the w’riter i'' ot the opinion that it is 
not -'iitliciently realiseil that it is also Irut- Nature, in leiial ellieienl manner, 
])ro\id(’d aileijiiati food tOr thi* anim.aU whicli were (*\ol\e.i s\itliout tb(‘ aid of 
man. It remains for man to eopy her examjile and provide m like manm*r tor 
the animals wdiicli h(‘ has evolved from their natural anet-tor-. Tin- aiieestor of 
our 2b0-( gg lien laid oni* ebitch ot (‘gg’’* a year, and the onlv standard laid down 
for them Avas tliiir aliility to produee healthy ehiekens. Tlie wild sheep gnwv only 
enough wool to keep itseli warm, whilst our Merino i.s expeeted to aiiiiually pro- 
<lm‘e eiiougli wool to elothe a large ])ereenta.ge ol the worlds po])ulatioii. The 
race horse is expected to carry a man at a faster ]iace than it'- ancestors could 
gallop unburdened. Thi‘ draught horse is expecteii to draw a load which often 
t'xceeds its own weight. The baby beef Shortlmrii is required to produce tibO Ib.s. 
of beef at IS month.s of agi -a weight to which -ome of it- ame-tor- never attained. 



244 


JOURNAL OF AGRlCtTLTURE, W,A. 


[June, 1932. 


Ill nature the cow prodneed en()u^*h milk to rear its ealf; an ordinary ^OO-jfalloii 
eow now produces onoujjh milk each year to rear four (‘ulves, and a 2,000-jrallou 
cow produces enoujrh to rear 13 calves, while the annual yield of butter fat often 
exceeds the weij^ht of the cow. 


If the truth of the opening statement be realised, it will readily be conceded 
that the food which met all the rer{uirements of wild animals will not suffice for 
the domesticated stock of to-day. The more an animal ])roduces, whether it be 
egga or eiiergry, wool, beef or butter the greater will be the demand which it makes 
upon its food. Nor can these demands be satisfied by merely increasing the <iuan- 
lity of food, for in evolving high -producing animals man has frequently neglected 
to provide a capacity for a)i increased hulk of food. The problem which face-; the 
animal feeder is to (*ompress into a given bulk the whole of the constituents which 
are necessary not only for the growth and well being of the animal but tor the 
formation of the animaPs products which are to provide his income. 


The animal body is comprised of the following constituents in aiiproxi- 
mately the proportions given: — 


Oxygen 

Carbon 

Hydrogen 

Nitrogen 

Minerals 


(>5 

18* 

10 

H 

4 


Total 100 


Strange as it may seem the eonstituents which are most frecjuently deficient 
in food are those whi('h appear in the smallest proportion in the animal body, 
namely, nitrogen and minerals. The miniber of minerals winch are necessai’v tor 
animal life is not definitely known, but it probably exceeds 20. Most of Ihe-^e arc‘ 
rejjuired in only very small ({uantities. But an absence or deficiency of any ‘one 
of them may limit growth or yiroduction, may impair health, or may even cause 
dealtli. If an aiiimaPs ration is deficient in any mineral, or in any otlnn* con- 
stituent, three alternatives are pos.sible: — 

1. It may eat more food and so, if its capacity is adecpuUe, obtain snllicicnt 

• of the deficient mineral. 

2. It may decrease its production to the level provided foi* by the amount of 

the deficient uiineval. 

3. It may rob its system to ]>rovide sufficient of the deficieni mineral to con- 

tinue production at a level above that provided lor in the ration. This 
jirocess naturally cannot be continued indefinitely, and if pci-isted in 
causes impaired health and eventuallx death. 

It is interesting to notice that neither horses, cuttle, sheep oi- J)ig^ wcie in- 
digenous to Australia. This does not necessarily mean that Australia is not siiiicd 
for the production of these animals, but it does indicate that wbeuever any new 
district is developed it may be found deficient in one or more of the minerals neces- 
sary for the profitable keeping of these animals. 

The necessity for minerals depends up(»n three factors: — 

1. Body building. 

2. Body processes. 

3. Production. 
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All anhnaljji^ vecjuire minerals tor body processes such as digestion, tlie transport 
of oxygen and carbonic acid gas in the blood, nervous control, etc. If minerals 
are not present in sullicient cpiantity for these functions death takes place. The 
amount of mineral re(|uired for thi^ purpose is small and rtlatively constant. It 
will, ho\ve\er, be readily seen that the amount of minerals reciuired for body build- 
ing and production must vary enormously. The ({uantity of minerals retpiired by 
a young animal has been found to depend very largely upon its rate of growth. 
This will be illustratfd by the mineral composition of the milk of ditferent species, 
iis may be seen from the following table: — 



, 'Piinc in v^’iiloh 

•Species. | birt.h-weiaitt 

1 is rlotibleii. 

1 

Figures rei»Tesent lbs. per 100 gallons of Milk. 

Total Minerals. | Lime. | I’hoHThoric Acid, 

Man ... 

if 

lbs. 

'2‘h 

lbs. 

. -49 

•56 

Horse 

<>a 

n 8 

! 1 14 

1 21 

Cow ... 

.... 47 

7 2 

1*61 

1-89 

Sheep 

1.1 

8 9 

2*77 

2-69 

Wg . • 

14 

10-3 

3*9.1 

3-33 

l>oK ... 

.... 1» 

10 1 

3*38 

3-64 

Habbit 


2.1 -0 

t 

... 

It 

lr)llow.'5, then, that as w( evolve 

more rapidly 

'growing 

cattle, sheep, pigs 


aTid poultry so must the peicentage ol] the minerals in their rations be increased. 

When production is considered we are again thrown back upon the opening 
sentence. Whatever the animal produces must be manufactured from its food. 
This is just as trm* of mimrals as of any other food constituent. A hen laying 
'200 eggs uses 2'; • lbs. of carbonate of lime in making the shells. A 2-gallon cow 
in 10 months puts into her milk nearly 10 lbs. of lime and over 11 lbs. of ])hos- 
plioi’ic acid. This is e<juivalent to the phosphorus cont<*nt of oO lbs. of bone meal. 
It miiiht be thought that if a dry cow is getting sullicient minerals, that when she 
calves it would be necessary to add to her ration only the (|uantily of minerals 
which aie contained in the milk she produces, rnfortunalely this is not the case. 
For reasons which are not altogether clear, an animal is not able to utilise the 
whole ol' the nnniM’als which it takes in its food. The percentage* which it is able 
to pass on in its milk \aries greatly with the form in which the minerals are given. 
•If has been (slimated that an animal is seldom alile to utilise more than one-tliird 
of the lime or phosphoric acid in its food for milk production. It is therefore 
obvious thal great care must be iiiveii to ensure an adefpiate mineral content in 
the rations (d‘ all high-])i gducing animals. 

Although, a,s has been pointed out, some twenty minerals are found in the 
animal body, it is generally sullieient to eonsider only seven of these, viz.: Sodium, 
Chlorine, Calcium, Phosphorus, Iron, Sulphur, and Iodine. In the great majority 
of eases there is an ade(|Uate supply of the other animals, though it is extremely 
likely that some of the obscure discuses of animals may jirove to he due to a defi- 
eiency of one or more of these rarer dements. 

A short discussion of some of llie functions of the above sevmi mineral may 
perhaps serve to emphasise their great importance in animal nutrition. 

Sodium . — This mineral \\;\< a liost of functions to perform. It takes part in 
a comjilicated “buder” system in the blood. This ensures that the balance between 
acids and alkalies is constantly maintained. The upsetting of this balance in either 
direction causes disease. Sodium is also largely responsible for maintaining the 
correct saline concentration of the blood and other body Iluids. It is mainly re- 
spon.sible for carrying the carbon dioxide from the tissues to the lung.s, where it 
is given off in the breath. 
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(lorirte . — This is utilised in tlie fonnation ot' liydroehloric aeid which is essen- 
tial for the dij^estion of food in' the stomach. It also assists in i)resemnj»’ the 
acid-alkali balance, and in combination with sodium assists in preserving* the cor- 
rect saline concentration of the body iiuids. 

Sodium and chlorine combine to foim sodium idiloride or common salt, and 
they are generally givui in this form. Deficiency of salt causes indigestion, de- 
pra\ed ay^petite, and general inithriftines^. 

Jron . — Iron tmtei^ into the formation of haeniag’obin, wliicli is the red colour- 
ing matter of blood. Its function i'- to carry oxygen from tlie lungs to the tissues. 
It apparently has other i-ather obscure but very important functions to perform 
ill the IxkIv. 

Delicifuiey of iron causes anatmia. It is interesting to note, in passing, that 
recent work in America has demonstrated the fact that .-mall tracts of copper are 
necessary, in association with iron, for the cure of anaejuia. 

— This is nee(l<*d in onl\ \ei*> ^mall (juantiti(‘s, but these traces are 
absolutely essential. It enters into the structure of the th\toid gland witieh has 
many important functions in connection with tlie controlling of grouth and the 
proper utilisation ot jirotein, calcium, and phosjiliorus. Deticienev cjiust's goili'e, 
sterility, haivlessness, ami otln r mon* (discure di.sea-es. 

Sulphur . — Sulphuf is an important eoustitneut of wool. It has genei'ally 
been thought that this mineral is only of \alue in food when given in c()m])lieat(*d 
organic con4)ounds. Kicent work in South Africa has suggested that it may he of 
value to 4iecp in its moie familiar form. Uonfirniation of this work slunild prove 
of gieat interest to .\u.'<tralian slu‘ep owners. 

Cidnuw.' -This is the mineral which, in combination with o.\\geii, forms lime. 
It enters into the formation of bone^ and is an important constituent in, milk. 
It is the main eonstituent of (gg-shells. It lias an important function in the control 
of nerxes. Detieiency cau-es bone di.scascs, nervous symptoms, sterility, general 
unthiiflim ss, and lowered production. Tlit rapid withdrawal of (ailcium from the 
blood has now lann sliown to hi‘ the cause of milk levci’. 

P/iovp//rov/.s. - This entrrs into tlu* formation of most tissue.-. It is one of tin* 
main eonstitmnts of bone. It is found in all eel) nnceli. It is an e-sential in- 
gredient of milk. It assists m tin* i>resei vation of tlie aeid-alkali balance in the 
blood. Deliciency causes bone disease-, nnthriftiness, sterility, low’ered milk pro- 
diictioii, and depraved apjietite. This latter symptom, generally seen as bone 
chewing, results in the aiiima] ingesting the toxin which cause- toxic paralysis or 
botulism, which has caused «uch serious losses in cattle and sheep during recent 
years. 

Siililcient has ])(‘rlmi)s been sai<l to empli.asise the ma-essity for an ade^piate 
suf^plv of minerals in the ration. We ma,\ tlierefore turn to the consideration 
of the pioblein of how' best to supply the reipiisite minerals. Three principles 
may be laid down in regard to the sources of minerals. 

1. The minerals niu.--t be ]>resent in such a form as to be available for use 
by the animal. 

2. The materials used iiiiist be palatable, or at least they must not be un- 
palatable. 

They must be sudieiently cheap to be capable of being fed economically. 
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hi rog-tird to g^razhifj: animals the main source of minerals, as of all other 
food materials, must always be pasture. Fortunately i^reen pasture, which is 
properly manap:ed, will in the ^^reat majority of cases pi’o\ide all the mineral 
requirements of our horses, cattle and sheep, but it must be properly managed. 
Tn ^-ood ])a store manaj^ernent, four thinf>:s need careful attention. 

1. Proper choice of [lasture plants. 

2. l^rojier manurinj^ of pasture.s. 

3. Proper ^razinj^ of pastures. 

4. T'rojier conserv.ation of pastures. 

Choice of pasture plants and manurinf? of ])astui'es lie scunewhat outside 
the scope of this pajier, but they are obviously of the p:reatesl importance in 
ensuring? an adequate mineral content in the food of the j^razinjr animal. 

The importance of projicr 'rrazin»- is not suiliciently realised. In order to 
obtain the best results from a nutritional view-point from pasture, it should be 
short, j^reen, leafv and viirorous 

Subdivisional fencim:' and fi eqnent rotation oi' stock from i)a«ldo<‘k to 
]>addock materially assist towai’ds obtainini*’ these desired attribut<*s. 

A few ii.mires will illustrate the importance of this. 


1 'ale. 


duly 

October 

November 

Hnv 


1 )ate. 


duly 

October ... 
November 


vSe BTKRR WEA N' C'l.OVKR. 


Length (»f Stem. 


3 iaehes 
8 inches 

!)-24 in< he.s (in flouc r) . . 


Phosphoric Acid (PjO,,) jn 
ion lb. of dry matfer. 


•(57 11). 
• (U lb. 
•34 1b. 
•27 11). 


(«KEI N OVTS. 


Heijrht. 


'fotal Alinerafs 
in ](K)lb. dry 
Matter. 


Phosplioi’ic Acid 
(P 2 O 5 ) in ion lb. 
drv Alatfc*r. 


(5-8 jnehes ... 7-84 lb. 

18 inches ... j .5-97 lb. 

3ft. bin. (in ear) I 2*77 lb. 


•8r) lb. 

• 34 Jb. 

• 16 Ib. 


'fhe clover in rluly and October and the oats in duly contained adeejuate 
sup]>lies of minerals, but the rank j»‘rowth of later moutlis was very delicient in 
phosphoric acid. 

Proper cons(*rvatioTi of foddms should 5 »’o hand in hand with proper j^ra/inj? 
and proper imuuiriiig. In the tlush jieriod in our Soul h- Western districts the 
stock are often quite unable to co])e with the pasture. The conservation of 
silaj’c then serves a double purpo.se. It not only provides a reserve of succulent 
fodder, but the use of the mouer a.ssists in keejiin^; the jiastiire in the desirable 
short, leafy condition. The proper eonservution of hay is also of the frreatest 
importanee. Good hay should be made from pasture which has irrowii rapidly, 
ill the SouthAVest in j^ood .seasons six to eight weeks is often sunicient It 
should be cut while it is still green and leafy. It should not be eximsed for 
long to the direct action of the sun’s rays. 
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Numerous experiments have shown that hay prepared in this way not only 
contains more minerals, but tliat they are pound for pound of greater \'alue to 
ihe animal. The same prineiples apply with erpial force to the conservation of 
cereal hays. There is very real justification for the popular ]u*eferenee for chalf 
of a good green colour. 

The whole (jnestion of pasture manaiiciii'uil is of tlu' most vilrd import- 
ance, and results are already proving the value of the lescarch work which has 
been, and is being carried out. At the Rowett Institute in Scotland it has 
been shown that pi'Ojierly managed green pasture will su])ply the whole of the 
requirements of a 12 (nvt. cow giving four gallons of milk daily. Such a jms- 
ture is undoubtedly the best solution of all the nutritional problems that con- 
front our dairymen, and where the rainfall is ndetjuate, it should be thtdr con- 
stant objective. 

Howe>'er, dui'iiig the dry summer months, it is not possible to provide 
suibcient green grazing to supply the mineral recpiirements of our sto<*k. Tt is 
then necessary to use supplements and the mineral constitution of some of 
these will be briefly considered. 

All grains are fairly rich in ])hosphorus, but are relatively poor iti other 
minerals. One imiind of oats contains about as much phosphorus as half an 
ounce of bone meal. 

I Van, ])eans and linseed are rather richer in luuierals than ('creal grains. 

l*ran is \ery rich in phosphorus. One pound of liran contains a^ mucJi 
phosphorus as tv^o ounces of honemeal. Thin, in ])art, aceounts for its great 
value as a fodder for dairy cows. Hay made from lueerne, eJover. ]H*as, \ etches 
or other legumes is rich in lime. 

]\filk is rieli in almost all minerals with the exception of iron. One gallon 
of skim milk contains as mmdi 2 >ho 8 piiorus as of honemeal. 

Kish meal is I'ieh in minerals and in other eountries is widely used. Its 
economieal })rodiiction woubl be of great value to Australian stoc'k owners. 

Ronemeal is i ich in both phosi>olii»riis ami lime, and w here it can be 
eeonomically procured, is one of the best sources for these miueraln. 

Oicalcic phosphate is probably the most practical available source of jilios- 
jiliorus in Western Australia to-day. The pure chemical contains about 40 per 
cent, of ))hosphoric aciil. A lick containing 18 per cent, of phos[ihoric acid in the 
form of dicalcic phos])hate is now available at about half the cost of hone meal. 
South African experiments have shown that such a lick is probably Iwuci* as valu- 
able as hoiieineal a.s a source of jihosphorus. 

In pre])aring mineral HUpplenient.s for farm animals, it is nece.s.sary to con- 
sider three things: — 

1. The minerals wliicii are recjuired by the animals in ipiestion. 

2. The mineral content of the foodstuffs being used. 

‘k This is really a subdivision of (2). Any mineral deficiency which exists 
in the jiasture of the districts or during the season concerned. 

Horses do not grow very rapidly and are not expected to produce large tpiaii- 
tities of milk. (-onse(|uentIy their mineral requirements are small. Tsuall}' the 
provision of rock salt is all that is reejuired. 

Pigs grow extremely rapidly, and it i.s perhaps not generally knenvn that 
sow gi's’es about one gallon of milk per day. Pigs are largely fed on grain which 
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is notoriously deficient in minerals with tiic exception of i>ho^plu)nis. A sow, 
giving a gallon of milk and being fed entirely on wheat, would need to eat at least 
125 lbs. a day in order to get sufRcieiit lime. A young pig gaining 1 Ih. per day 
would re(piire to eat 60 lbs. of wheat ])er day to get sulliciont lime. The phos- 
l>horus requirements of the sow could he obtained from 8 Ib'^. of wheat and that 
of the >onng i>ig from 5 lbs. of Avheat. 

It IS apparent that pigs on grain rations arc likely to suffer from iimc <U‘" 
flciency, but with the possible excej)tion of breeding sows, are not likely to be 
troubled by phosphorus deficiency. (Irains are al>o known to he deficient in salt, 
ill iron, and occasionally in iodine, and these minerals must be considered in com- 
pounding the pigs^ ration. Milk is a splendid source of minerals for ings. Oru> 
gallon of skim milk contains as much lime as 7 lh>. of wheat. Fish meal is an 
excellent source of iriiiieivnls and protein, -and is niucii used in other countries at 
the rate of 10 per cent, of the meals fed. One pound of Hsh meal contains as 
imicli lime as 107 lbs. of uheat. Meal and hone meal is an excellent source of 
minerals and protein, but meat meal should be considered as a protein sui)[)lemeiit 
only. Whore fish meal and milk ai*e not used, the following mineral sui>p]ement 


has ifi\en exeellent results in Scotland: — 

Salt 4 11)-. 

Ground limestone . . . . . . 8 lbs. 

Bonemeal . . . . . . . . 8 ll)s. 

Iron oxide .. .. .. ..1 lb. 

l^)ta.shium iodide . . . . . . ^ s oz. 


Sometimes 1 lb. of sulphur is added. 

The mixture is fed at the rate of 2 to 4 Ihs. to e\'ery 100 lbs. of gi'ain. The higher 
rale is fed to breeding sows. On account of the high cost of bonemeal in West 
ein .\nstralia and the doubtful neeessitx for a phosphorus supplement, one i*> 
inclined to suggest its omission. The idea that a phosphorus sup]>lcment is 
needed by grain-fed pigs dies hard. Those who still cling to this beli(‘f eould re* 
theii* souls and ease their ])ockets by substituting 4 lbs. diealcic concentrate (30 
])er cent, F,0,) for 8 lbs. bonemeal, bnl with a possible exception in the case of 
brood sows, this is not considered necessai’v. 


In America, where young ])igs often become anaemic, the trouble is prevented 
bA allowing them to root in bine grass ])lots. Kikuyu gi'ass would pix>ba))ly ])rove 
ideal for this purpose. 


The eiVe«*t of feeding minerals is admirably shown in the following two experi- 
ments. 


KxrERlMRNT WITH Skvfn 

SoA\S. 


— 

Averagf* iiumtM'r 
of Pigs |H*r 
litter. 

Average number 
ali\e at five 

AN eeks. 

.Average number 
of Pigs at 
AA'caning. 

Before feeding minerals 

1 ! 

i 

1 

:i-7 1 


After feeding minerals—First littei ... 

10'4 

i 

7-1 

i 

71 

After feeding minerals— 8e<M)iul litter j 

H-7 

1 

8-1 j 

S- 1 


A mineral supplement similar to that given above was fed at the rate of 4 lbs. 
per 109 lbs. of griiin. 
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An experiment with three lots eneh o£ 20 yoiinjj: i)ifrs. The ration (onsistetl 
of prrain and eaeh lot had a run of 2 aeres. 


No nunorals 

2 per cent, minerals ... 
10 |)cr ( ont. fish meal 

Remarks 


Jnerrose of Weigh f per Piq pvr Day, 




• 



28 days. 

10 days. 

■ 

20 days. 

20 days. 

1.5 days. 

lbs. 

U>s. 

lbs. 

]i)8. 

lbs. 

M2 

10.> 

1-08 

•o.-j 

1-34 

•97 

MO 

1-36 

1-43 

1-80 

lot 

106 

1-52 

1-43 

ir>5 

skim milk 
fed 


\o skim milk 

fed. 


Kvholp time 
I 102 days. 


lbs. 

100 

1:12 

1-32 


It will be noted that where skim milk was fed, no benefit api)eared to vesull 
from the addition of minerals, but immediately it was withdrawn, their benefit 
beeame readily apparent. The total averajre f^rowth over the 74 days whiui skim 
milk was not fed was:-- 

No minei'als . . . . . . . . 81 lbs. 

2 per cent, mineral . . . . . . 105 lbs. 

10 pei* eent. fish meal . . . . 102 lbs. 

Both these experiments were eondueted by R. G. Basket in Ireland. 

l^oultry are ju^rain eaters and o^jj; prodneers. They are, therefore, receiving: 
a lime deficient ration and at the same time f(ivin^ oil relatively lar^e (juantiths 
of lime in the form of shells. Lime is, therefore, ])roba))ly the minfwal whieli 
recjiures to be yiveii in lariiest (luantities. In other eountides this is uenerally 
provided in the form of fish meal or honemenl. The following;’ have been used 
sneeessfully : — 

Kish meal — 10 per eent, of the mash; 

Bofienieal 4 ])arts; salt 1 |)art — ^iven as 5 per cent, of the majfih ; 

Bonemeal — 100 parts; 

Ground limestone — 10 parts; 

Salt — 40 parts; 

Siiljihur — 1 0 parts ; 

Iron oxide -10 ])arts; 

Potassium iodide — 1 ])art. 

The mixture is oivem as 5 jkm’ eent. of the mash. As in pif?s, one feels that lh(' 
bonemeal mif^lit Avell be replaced by an equivalent amount of ground limestone. 

She<‘p and cattle on ^ood Aviiiter fjfra/dnjj;’ .should not recpiire mineral sup])le- 
ments. Dnriiiy onr dry summer, however, they certainly reciuire a phosphorus- 
containin.u’ su|)pl(‘ment. The failure to provide a lick which ensures an adecjuate 
daily intake of jdiospliorus has this year been responsible for larp^e mortalities 
amon^jst. sheep and cattle, csj)ecially in the w^heat belt areas. These losses Imve 
been due to botulism, a disease caused by j^’eriiLs which f^row on animal debris. 
Bones, and particularly rabbit carcases, are very common sources of this trouble. 
During: recent months, numbers of inquirers have stated that licks have been pro- 
vide<i without the mortality ceasing:. This is sometimes duo to non>phosphatic licks 
being used. At other times tlie phosphorous content of the licks is low or the 
quantity of lick provided has not been sufficient. 
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Work »t I iHk‘rste]i()orl, in South Africa, has shown that the optimum daily 
intake of phosphoric acid for two-tooth e^ves wcif^’lniijn' about SO l})s. is about V?s 
ounce. For 100 sheep for a week this would be 5^ o h)s. Tlie Minount of phosphoric 
acid wliich 100 sheep would obtain in one week from our summer pasture is about 
3 lbs.* and in i)arts of tlje wlj(*at belt may be even Ics-^. This leaves a deliciency of 
j)hosf)horic acid. This would be provided in 14 lbs. of dicalcic lick haviny; 
an 18 per eeiit, jdiosphoric acid content. This shouhl be taken as the minimum 
amount of lick to be ]>i‘ovided in the wheat belt. 

Oats are often fed to she(‘j) in this State, and it is interesting* to note the 
jihosphoric acid content of this important feed. 1,IM)0 lbs of oats contains 8 lbs. 
phosphoric acid. If oats are fed at the rat(* of 1 lb. per day per slice]) they will 
supply in one week to Idd sheep about 5*^ lbs. pho^plioric acid. Tins, it will be 
noted, is e.xactly the amount winch ibe Smith Afiiean anthoriTi(‘s have found to 
‘;iNe the best results. 

Oa^, may b(‘ In^hly iecommend(*(l a- Miunner fted for diet^p as thev supjily 
]not(dn as well as phosjihorus, ami this inj.rre(lient is also sajlly lackiii” in our 
summer jiastures. I'lnw also serve as an excellent medium in which to administer 
licks and solve the whole problem (d* ])alatability in a convcniimt and economical 
manner. The licks should he thorou»xhi\ mixed with tli(‘ oats. The followdn^ an 
the (i.i>iires tor IPO sh(*ep for one week. The\ shouhl be ace(*pt(*d as minimum 
li£»ur(‘s for the wdieat bell and may, if necessary, be increased: - 

No oats 14 lbs. dicalcic lick. 

175 lbs. oats- -11 Ib.s. dicalcic* lick. 

35(1 lbs. oats — 8 lbs. dicalcic lick. 

525 lbs. oats - 4 lbs. dicalcic lick. 

700 lbs. oats -’-no lick rc(|iiired. 

Tlics(‘ iij^nrcs arc lor li^lit weight merino shcc‘[), ami should be increased for 
hiuuy erossbi’ed or Jfritisli br(‘eds of slice]). 

h’ccdmi: (d’ licks ‘hoiild eommem*e frmn the lime tin* pastiii’c* seeds and sliould 
<*ontinue until ^reeii ‘rra/,iiu» ayain becomes available. 

For COW’S tb(‘ <iuantit\ of lick required depends larj»ely on llie amount of milk 
produced. (ii(‘en in South Africa h.as shown that bone chewing commenc(‘s wli'^i 
the ])hosplionis falk to a ciu'tain lex el, which is c\l>r(*ssed as a ratio bedween the 
])hosphorus contc^nt and tlic energy ])roduccd by the ration. In ordcu* to briii^ 
the i)lios])li()rus level in our siimmcr pasture u]) to the ])oint where bone chewinu 
eeas(»s, it xxoidd be necessarx to «>'ive a dry cow 2o/.s. dicalcic lick p(*r day. Ibit in 
order to hriiifi’ the ])hosphorus level up to that of ^ood Fiiinlish hay, it would he 
nece.ssary tt) f»ive over 5 o/.'.. of dicalcic lick ]>er day. The (|uestion of su])])lyin;; 
minerals to milkiny cows diiriiii»* the lew months in which they are dry, is of the 
lUTeatest importance. It has been shown that heavy milkin.«: cows on the best pos- 
sible rations wdll often rob their system of minerals. Tlieir only eliance to noplace 
these is durin«’ the short interval hetween the periods of lactation. 

Stevvail, of ( umbrid.tic, has calculated that a 4-j>allon cow rcipiires ill'll 
over 3.1, ozs. of phosphoric acid per day. Other ohservers have stated that 
loz. of phosphoric acid is r(*<iuir(*d for every gallon ol milk ])rodueed. A eovv 
feediiii,^ on our dry summer pasture xvould .uet onix 1^4 o/s. of phosjihoric a<*id 
per day. Thus, for a 4-^allon cow there wouhl he a deti(*iem*y ot from 2 to 2'» i 
ozs. })hosphoric acid per day. 13o/.s. of dicalcic lick contains 2.1 IJozs. phos- 
j^lioric acid. 
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It may tht»veiV)re be stated briefly that cows confined to dr>' summer pas« 
ture would require the followings quantities of dicaleic lick: — 

OZ8, 

Dry cow . . . . 5 

1 - gallon cow . . . . . . . . * . . . . 7 

2- gallon cow . . . . . . . . . . . . 0 

3- gallon cow . . . . . . . . . . . . 13 

' 2 ozh , for every extra gallon of milk produced. 

It is, of course, customary to feed concentrates to cows during summer. 
If crushed oats are fed loz. of lick may be deducted from the total for every 
21bs. of oats fed. Bran is very rich in phosphorus anel 2ozs. of lick can be 
replaced by 11b. of bran. Two examples will show how the amount of dicalcic 
lick re(iuired may be calculated. 

For a 2-gallon cow receiving fdbs. crushed oats — 

For eoA^* 

Por 2 gallons )nilk 
Total 

Deduction for oats 

Quantity of lick to be fed . . 

For a 3-gallon cow receiving olbs. of bran — 

For Cow 

F\ir 3 gallons milk 

Total 

l)e<luction for libs, bran 

(Quantity to l)e fed 


') oz>. 
4 ozv. 

9 ozs. 
3 oz>. 

() ozs. 


5 (\zs 

() OZ*'. 

11 OZ-. 
10 ozs. 

1 oz. 


Dll account of the salt content it is suggested that where it is necessary to 
use more than lozs. of dicalcic lick per day, that the dicalcic concentrate be 
used instead. 3ozs. of dicalcic concentrate is equivalent to 5ozs. dicalcic lick. 

All these figures have been based on the assumption that the sheep and 
coAvs have been on rations containing sufficient phosphorus prior to commencing 
the feeding of lick, if animals have been on phosphorus deficient rations for 
any length of time, it may be necessary to greatly increase the quantities sug- 
gested. 

Theiler, in South Africa, ((uoled cases of cows Avhose system was so depleted 
of phosphorus that it Avas necessary to giAe licks for tAvo years hefor the sys- 
tem recovered sufficienlly for the cow to be got in calf. 

The figures for oats and bran may, perhaps, have to be revised for these 
commodities where they are produced in phosphorus deficient districts. 


The dicaleic lick referred to in this paper is couipounded as folloAv 
(Commercial dicalcic phosphate 45 


Salt 

Molasses 

Water 


40 

f) 

10 
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This caiitftins per cent, phosphoric acid (P..O-.), of which 90 per cent, is 
present as dicalcic phosphate of lime. A dicalcic concentrate is available which 
contains 30 per cent, phosphoric acid. Hv mixing six parts of this with four 
parts of salt, the lick above given is obtained. Any lick containing IS per cent, 
of ]>hosphoric acid in the form of dicalcic phosphate may be used in the pro- 
portions <1 noted. Where the jihosphorie acid is present as tricalcic phospliate, 
a larger ^luantity of lick would need to be used unless the lick contained more 
than 18 ]>er cent, of phosphoric acid. 

In conclusion, one would urge all stock owners to include in their creed the 
following eight principles: — 

1. All stock require minerals. 

2. Young rapidly growing stock require fodder that is jiarticularly rich in 

minerals. 

Minerals muf-t be given to supply those given out in milk or eggs. 

4. Young short leafy pasture is rich in minerals. 

«*'». Summer pasture in Western xViistralia is almost invariably deficient in 
phosphorus. 

<i. Minerals in pasture may he increased by proiier to]) dressing. 

7. Silage and jiroperly (Mired hay are richer in minerals than old dry j)as- 
tnre or hay that has Ixmmi made too late or that has l)(‘en too much ex- 
posed to tlu* sun. 

5. Minerals supjilenients should lx* prepared in a r.itional way to contain 

the minerals that are deficient in the feed and should he fed in the 
(Mirrect <iuantities. 


SOME METHODS OF GRAFTING. 

IT. R. l^owKLL, IT.Sc.Agric., Agricultural Adviser. 

Kav C. Di]). Agru'., Ori-haid Supervi'^or. 

'fo ihe ancients the phenomenon of grafting and budding was a very mis- 
understood subject. Many wild claims were made even by prominent men. Virgil 
.speaks of a plum tree that bore ap])les after having been grafted. Martial advised 
the. grafting of the cherry on the ])oplar. Uolumelhi in a like manner claims that 
the olive should be gi'afted on to the fig. Other extravagant claims included the 
following — that the orange grafted on the holly would ensure the former being 
4ic(ilimatised to the open w’oods, and that the vine grafted on to the walnut \vould 
enable the gra])es to contain oil. 

These wild claims, however, indicate that the art of grafting was rec'.ognised, 
and to some extent it must have been practised, but it is only recently that tlie 
absurdity and the idea that man was degrading Nature })y such practices, have 
been mostly eliminated. 

The scope of grafting is enormous — a fact not realised by many people. To- 
gether with budding, it is employed on nearly alil our orchard trees, though to 
some extent walnuts, plums, and loquats are ])ropagated by (Sittings. Grape vines 
in the main viticultural countries also re<juire to be grafted. One Avonld naturally 
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asj^ume that a tree oii its own roots would flourish much better than when grafted 
<m to another's. Perhaps it w’ould, but there are other factors to be considered, 
^^he following are some of the more important: — 

1. Grafting is used to perpetuate a variety of fruit. Let us take an example. 
The ^^Granny Smith’’ apple tree was noticed many years ago growing in New 
South Wales. Its qualities were outstanding. Since then many thousands of trees 
have been derived from it. The seeds very rarely come true to type, and in the 
early stages of propagation, cuttings would be a more wasteful way of perj'ctna- 
tion. 

The navel orange furnishes another excellent example of the j)eri>etuation of 
a variety. The navel orange is seedless, and this fact is important, for without the 
processes of grafting and budding, and the use of cuttings {which is a sIoav means 
of ])ropagation), it would he impossible to perpetuate the variety. 

Urazil is the home of this orange, where it arose as a ^ ^ sport. It i)()ssesseJ 
so many obvious advantages over the other varieties of oranges, that for its com- 
mercial perpetuation a rapid and sure means of propagation was desired. Tlic 
means, rapid, easy and reliable, was at hand — budding — a form of grafting iit 
which only a single bud, ^nth or without adhering wood, was used as the scion-- 
the stock, the rough lemon or citron. Since tlien, in a (*om])aratively few years 
the na^’’el orange has spread over the world, and f(n*ms to-day one of the mo^t 
common and popniar varieties of orange. 

Most of our varieties of fruit trees are budded or grafted they are ke])l true 
to name and variant faetoi*s are kept at a minimum. When these variant factors 
<lo arise, possessing exceptional (jualities, then they, too, can be perpetuated. The 
varieties of navel oranges again form examples. 

2. (trafting is employed also to mitigate the ravages of disease “-particularly 
for such fruits as the apple, citrus, and the grape vine. Most a])ples are in Aus- 
tralia grafted on to ‘'^Northern Hpv’* stocks for the reason that this variety X)f apple 
is very resistant to the root attack of Woolly Aphis {Shhoneura Inuhiera). 

Enropc-an grapi* vines are grafted in most other countries of the world on to 
American varieties. The n‘ason being to prevent the jiractical extinctir>n of the 
varieties of the Vhm vmifera due to tin* ravages of the terrible disease known as 
Phylloxera, caused by a species of aphis known as rastatrir. This disease was 
intriHluced into Franco during last century on stocks imported from America to 
minimise the rtTecis of the fungus disease known as Powdery Mildew (Oidivm), 
The ultimate result vv'as the complete annihilation of the European vines, <^x<?epl 
in some isolated areas. This intrant that fresh plantings had to be made of grafted 
vines and cuttings— all on American .stocks which are very resistant to the disease. 

Vinegrowers in Westeioi Australia are particularly fortunate, for this dread 
disease is not presemt. • 

d. Grafting may modify the stature of the plant. One may desire dwarf 
ti'ees, and these may be obtained by using for apples the stock known as ^Tara- 
dise,” and for pears, (juinee stocks. * 

4. Grafting is also very useful, in many eases imperative, for the adaption of 
Varieties of fruit trees to various soil types. It is common knowledge that the 
various kinds of fruit trees have individual tastes concerning location, soil, and 
climh^ and grafting is used to modify these preferences. Plum stocks are used 
on heavy lands, and vice versa, peach stocks for plums on light lands, 
chalky fUslricts in England almond stocks are used for apricots. These 

a few examples only of stock modification of varietal prefei*ences. 
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5. Grafting^ including budding, is very useful in nurserieH to accelerate the 
fruitfulness of new varieties of fruits under test. One would have to wait a con- 
siderable time for a seedling to fruit naturally, but by using gi'afts and buds we 
ire able to secu]*e results in a very short space of time. 

Grafting, although not a new method, may be freshly ada])ted to meet varying 
conditions of soils, and toi change over unprofitable varieties of fruit tr(*es to those 
better suited to climatic and market r^uirements. 

The terms used iii gi*afting will he understood by most? hut for those not so 
eonversant a few explanations will he necessary. 

A graft is composed of two <*<)m{)onentH — one, the scion, the portion of the 
plant one desires to ])ropagate, whether bud, spur, terminal shoot, or matured wood 
one season old, and the other the stock, of host plant. The stock, whether root, 
trunk, or limb, nourishes the scion if the union is congenial, pennitting its growth 
4*ind the retention of its varietal characters. 

However, these varietal chara'^ders may fu* subject to mo lifications, as shown 
by recent research. (Vrtain modifications one may remember, such as (a) dwarf- 
no-^^, (})) the ada])tive nature of certain stocks for soil tyy)es, (c) increased vigor, 
and (d) many other modifications not usually noticed, hut nevertheless playing 
very important parts. 

Many fertiliser exi>eriment-> on fruit trees have* been failures, din* almost en- 
tirely to the non-standardisation of stocks affecting the standardised scions, leading 
1<i results at oiiee misleading and meaningless, e\eii though carri(‘(l out for thirty 
or forty years. 

For most pi*acti<‘al rea-'ons, however, the yu’opaiiation is trm* to tv p(‘ vvheiever* 
the union of stock and scion is congenial. The scion is iiismted into the stock h> 
means which we will later e.\]»lain, and (ommenees to urovv if the ('onditions are 
favouiahle. These can he enumerated - - 

(1) The eontaet between <eion and stock mu-t be perfect so that the eamhmms 
are in closi' proximity. The cambium is that pm't of (he plant tJiat s(‘paralcs the 
xvlem, wood, or water comlmding and ‘•kelelal system of the tr(‘c fi’om the phloem, 
or food conducting sysUmi. In vonng vv’ood this canihium has (lie vv'ondeifnl [»o\\w 
of jegmieiation, furnishing wood cJls on the inside and phloem on the outside. 
The cells (M*eurriiig in tlu cambniui are analagous to those found in the growiiii* 
points of shoot or root. They are actively alive ami aie capable of fresh growth. 
Jt is now obvious that for a successful union these portions of our components must 
h(‘ in close contact so that by the rapid production of callous tissue the union is 
iniiiated before the scion is sub.iect to the hot rays of the sun and desiccating winds. 

(2) There must he a close alliuity between stock and scion, oc., there must he 
close lelationshi]) botanieally, though exceptions occur as they do in most lules. 
The flowering plants are divided into two setdions — the Monoeotyledeiuu* and the 
Dieotyledenae; the former ineludiiig the cereals and glasses, and the other our fruit 
trees. As one easily sees there is no affinity htdween a gra.ss and a fruit tree. The 
Dieotyledenae is divided again into families, viz., the Khamnales includes the grajie 
vine and the Rosales includes the apple and pear trees. Therefore, the families are 
groups of yilants yiossessing chaiactera differing widely trom each otlier, and are 
again lacking in affinity. The families are further divided into geiura, each 
possessing allied featuxHS — for instance there are two genera in the lihamnales, of 
which one is the Vitaceae, ami seven in the Rosales. Tlie geneia then eoidined to a 
family are more closely connected, but still it is remarkably difficult for i%tei- 
geaftiug to take plaet* except in rare instances. The genera are furtlier divided 



'‘^'i»i» species. In ttie genus jVitaceae we have, amogst others, the follonring 
' :«|iet!ies r— * 

(a) Titm vinifern^ the European grape ^Hine aft grown here; 

(b) F. lahrima 1 

(e) V. riparia V American vines. 

(d) r. rupefttm J 

Here there ivs a fairly close alfinity, but not so close as one would expect. The 
American vines form stocks of varying utility, and the unions are often bad. Even 
amongst a genus the affinities of gpecies for each other may still be poor. The 
ch^ge over to American stocks in other parts of the world entailed a tremendous 
amount of research work and many resultant failures and still the lives of the 
grafted vines are comparatively short. 

The species are again divided into varieties. There are the Musimts, the 
Malagas^ the Sultanas, the Bed Princes, the Ohane^s and 1;housands of others. 
Usually the affinities between these varieties are quite good and grafting is easily 
accomplished, but again we find that these varieties have individual tastes for soil, 
location and climate and much remains to be done to render desired varieties suc» 
cessful on stocks that in certain soils and locations on their own roots would be 
failures or else only, partial successes. 

For successful grafting a dose affinity is necessary, and one finds it chiefly 
amongst varieties where, even there, it may still he a variable factor. The quince 
and loquat furnish an c*xample of close affinity where the members of the union do 
not belong to the same genus. 

(3) Season , — The usual time for grafting is in the spring at leaf-burst when 
the soil is moist and conditions ideal. The roots had commenced activity weeks be- 
fore in preparation for the work ahead of them. The condition of the tree at this 
stage can be compared to a greyhound straining at the leash— all eagerness for the 
chase. The carabial tissues have the reserves of last yearns groAvth and tlie early 
preparation of water and mineral requirements by the roots behind them, and they 
are eager and ready for the moment to commence growth. It is not 8urpi*i«ingp 
then, that this is the ideal time for grafting, where the unions rapidly callou.s and 
growth commences, befoi’e the severe conditions of summer make themselves felt. 

Other forms of grafting can be done at various times during active gvowtli, 
viz., herbaceous gi*afting. 

Budding can be done either in the spring or December- January for deciduous 
, trees, or in the early autumn for eitnis trees. The donnant buds give much better 
results. 

I '* 

(4) Implements and Materials , — The implement, of course, can do much to 
make or mar a successful graft, even when all the other factors bin e been favour- 
nUe* 

; , I 

The graf ting knife must be strong, finely blAded and j)ossessing a keen cnige. 

, A:l} cuts must be smooth and clean, thus ensmdng a rapid cailouaing of the wounds, 
/ !t)ie malet, or— -as is sometimes used when much grafting is to be done — a woodeii 
, ; retained on the wrist by means of a leather hand* must be strong and not tno 
;'/hisavy. 

/V implement used for cleft grafting eorisists of-*- 

-v.. (a| Ha^ 

> (bl Bfade-rthe extended portion fbming'a^itottt ‘and sharp enttir^ 
is eun^ed upwards -of-a 
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Tins tool is very convenient, the exittiug edge, by the force of the mallet fonus the 
cleft; when withdrawn and tlie wedge inserted, one is able to sha})e the stock, in- 
sert the grafts and when the wedge is withdrawn the scions are held firmly in posi- 
t^n. 

All implements, including saws, eU*», must Ije kept clean and in good (?ondition, 
for when one stops to consider one realises that a clean, healthy wound heals much 
moi*e readily than does a dirty, ragged one. 

The graft when made must be ]>rotected from the weather, otherwise drying 
winds would promptly end all chances of success. Tlierefore, all the winds muat 
be amply protected and this is done by the use of grafting wnx, waxed calivo or 
muslin, or grafting clay, 

A good grafting wax cun be made from the following formula:— Resin, 2 lbs; 
beeswax, 1 lb.; tallow, 1 lb. This is applied by means of a brush — hot, hut not 
too hot — over all the wounds. 

The waxed cloth may be made by passing the strips of cloth from two rollers 
through the hot prepared wax and, by means of boards, strii)piiig off the surplus. 
When dried it can be rolled and used when re<iuired. 

The graftijig clay is sometimes utilised, but it is more used when one is graft- 
ing vines A useful formula is as follows: (fay, 2 parts; rotted horse manure, 
1 part; plus a little chopped hair. 

(.■),) Treatment . — The eare meted out to tlie grafts is usually meagi’e. They 
reward careful attention by well <lirected growth, free from the eoiupetition of 
water shoots that often on vigorous stocks arise in profusion. 

It is necessary — 

(a) To bind the grafts, espwdally in windy locations, to stakes attached either 
to the limbs or fixed in the soil. Many losses occur every year that can be directly 
attributed to the force of the wind on unstaked grafts. The first callousing is, of 
course, (Munposed of soft tissues that possess no strength of cohesion. Later the 
strengtli that very seldom becomes a weakness in the tree is developed. 

(b) That the raffia or bindings used in tying the grafts must be removed before 
they become a menace in constricting the union as the graft eomences vigorous 
gi'owth. Many unions atv ruined in this way. 

(c) That water shoots and competing growths must be nnnoved, otherwise the 
tlow of sap is diverted to the stronger channels to the detriment of the graft. In 
some instances it is wise to retain such growths in order to subdue to some extent 
too vigorous scions, whose rate of growth is out of proportion to the rate of 
strength developed in the union. 

This restraint on the scion can he applied also by judicious pinching out of 
the growing point. The rate of grow'th is cheeked and time is thus given for 
strength to develo[) in the union. 

The pare of the Rraft is amply repaid by strong; well-direeted growth eapable 
of easy manipulation, and in the following season rewarding the operator by in- 
creased fruit production. Alas, too oftai is the graft left to struggle, unaided, by 
itself, and in the event of failure — only too common — the system, and not the 
operator, is to be roundly condemned, and, therefore, useless. 

The preceding are, briefly, some of the factors affecting grafting. The sub- 
ject is extremely large, and the scope of this article does not permit us to further 
enlarge on this particularly fascinating subject. 
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The following’ is n broiirl outline of tlie systems of f»Tuftino‘ eommonly used. 
We have done some considerable VAorU on such metliods of graftiiij^ that apply to 
the o;rape sine, the the api)le, citrus, and slom* fruits. 

Methods of (frafthitj. 

1. Bud ^i*aftiii^* or buddinj;. 

1 1. Graft inn projier. 

III. Bri<lji:e jiraftinfr and in-ai-chino:. 

I. Ihtd (rraftivfj. 

(a.) i^htetd hnddinf/. — The name “shit Id” is d(]‘i\ed fiom the I’lStmihlance of 
the cut hud to the im^dieval sJiield. With deciduous tree-;, Avell-dev(^h>ped huds are 
cut from healthy shoots during* the immths of I)eceml)er, Jajiuary, and Keln’inny. 
By means of a T-shap(d cut ,)Ust reaclnnn to the wood they are inserted into the 
stock and firmly hound with I'all’.a or uool. This can oidy be successfully accom- 
plished when the so-called bark comes easily away from the w(»od. The lioatures 
require to be removed S to 14 days at’tei* the operation, and the bud remains dor- 
mant until th(* following spring’, when the stock abo^e tlu* bud is removed. 

(b) Flute Imddinfj.- This method can be used for fig and walnut tiees. The 
bud IS obtained by two parallel and tw'o ])er])endicular cuts into the l)ai*k: in the 
former case about half an inch below and above the Inid, and in the latter about 
the same distance fr(»ni the sides ol' the bud, which can then he ea^-ily detach(‘d. 
The shape is now fluted; hence the name. 

The bud on the slock wdnu'c the scion to be received is cut similarly and 
removed. The (‘xchange can now’ be accomplished, and lh(‘ union is bound firmly 
with wool or I'affia, care being taken not to co\er or injure* the bud proper. Flute 
budding is usually recommended in the spring* for figs. Soniew’hat later in Decem- 
ber it is used in other ])arts of tin* w'orld for grape vim^. 

II. (irafiimj proj)er. 

There are many syst(>ms in \ogue but the following an* in geu(*ral use and 
most conditions in Western Australia. They will be discuss(*d in detail later. 

fa) Whip ufifl Tuuijur (h'ofthifj. — This is, ])erhaj)s, the graft in most common 
use. It i-^ ])articularly adapted for stocks of small dianiet(*rs, and is exteiisivily 
used by nurseymen for such trees as the apple and jiear. It can also be applied 
by the orchardist to nearly all deciduous Iruit-trees. 

(b) Stroj) (traftiup. — This form of grafting is an ingenious de\i(*e for the 
grafting of stocks of large diameters, eiisui’ing a quick and sure coxering of the 
stump. Strap grafting is, perhaps, the most ellicient system we possess, and can 
be applitd to ap])le, jiear, and stone fruit trees. 

(c) (left Grafting. — Presenting such ease of operation, cleft grafting is used 
extensively in the field for such fruits as the ai>i)le and pear, stone fruits, tigs, 
grape vines, inullierries, and citrus. 

(d) Bark (hafting. — 'fhis method of grafting, with several inodilieations, is 
also commonly used for such fruits as the ajiple, pear, stone fruits, mulberries, 
figs, and citrus. 

(e) Jnlagitig . — As will be seen later, inlaying presents features that appear 
to be admirably suited to the grafting of grajie vines. 

(f) TJerhaceom Grafting.— The green .shoots are used in this form of grafting. 
It i« extensively used in European countries for gratae vine.*^, and is seen here prac- 

by Slav w’orkers in the Swan and Speanvood distiiets. 



Jitne, ^932.] AGRIOULTURE. W.A. 2^) 

(u) Bolfic a ra f I Ilf (/.— 'T\iv lutt* Mr. ('jilton (irns]),\ iiitrodnru'd this lirnft from 
nbrortd. Thoufjh tedious in luaint^'iiauee, this system is an admirahle and sure 
nuthod of overhead working*’ the jiraju* vine. 

III. Inarching, 

Skin ^n'aftino; and ))lood transfusions as praetised liy tlie surgeon have inler- 
estinjj: fiK)rollaries in the realm of the hortieulturist. The s\s1(mu of inarehiuj*- seeks 
to transfuse new life into a tree weakcmed by root injun(*s, and the following 
method- 

(})) Bridge grafting s<‘eks to rorreet trunk woumls too large to deal with in 
Nature’s way. 

(IKAKTIXG TITE GRAPE VINE. 

(iial’ting to manv ^ii»n^‘rons does not appeal* to lx* woi’th llie troidile, nor to 

he worth while. AVe assure them that it is, and that returns are obtained miieh 

fastr*r than from fresh plantings, rsually, it is most difYieult to sctuin* vigorous 
growth from initial plantings in situations where old vines ha\e stood for vears, 
unl(*ss the soil is removed and fresh good soil substituted. 

The stoek metliod (»f giafting is tin* eleft graft noted for the east* .nul etun- 

parative suee<*ss of its opei'ation. 

It is iierformed in the S]>ring wlum the shoots on tlu* steak are* se'veral inelu's 
in length anel the* sa]) pressure* se)me*whal re*dueed. The* se*ions are obt.uned from 
thos(» storevl eluring the vvinte*r months in umist sanel. The* stea-k is eut with the 
saw on a le*V(‘l, or a f(*u inehe‘s aho\e, the* surfaee of the grounel. The eleft giafting 
iiiifileinent is jdaeed diamet rieall\ a«*re)ss the* stump anel the* fore*!* of the* hammer 
or mallet ensure‘s the splitting of the* stuinj) to a distanee eil lhre*e ineh(^s, \vlie*n the 
iiniileinent is withdrawn and the* W’<’elge-like elistal e*\t]*(*mil\ n inse*it(*d into the 
ele‘ft. While still in peisition, the* e*]e*ft on eaeh snie is cut, starting fi'om an ineh 
to an ineh anel one half freim the* teip, in a triangular fashiein, ))e*ing eart*ful that 
the euts are el(*an anel smooth, not teio de*(*p nor yet r(*moving teio much w'ood 

The* tw'o seions are ne>w seleedeel — firm, he*althy, deirmant eanes, eonsisting of 
one to two buels e*aeh. The*y are* gi\e*n a slanting eut on erne* side through the* pith. 
Gn the either sieh* a e*ut is now* given to e*xpe>se the* eambium, not through the pith, 
tei form a triangular weetge* that fits e‘xaetly the exeavatieins made* in tlie stoek. (See 
Eig. 1.) 



Fig. 1. 


The two scions are now inserted, care being tak(*ii that they fit perfectly, and 
that the cambial layers of stock and scion are in close and intimate contact. The 
Wedge is carefully withdrawn and the scions bonnd Avith raffia or tAvine. 
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It is prt'ferable to hind the f^rafts, otherwise dislocl^ments are possible, niinin^^ 
all hopes of success. After tying:, grafting; clay is pressed firmly and carefully 
^ over the stump to cover the surface of the wound, though this can be dispensed 
witli. Boil is now heaped over the graft to a height of about 15 inches to pi*event ‘ 
desiccation and to permit the union to take place, if the soil is \'ery clayey, it is 
advisable to finish the heaping process with a layer of sand, otlierwise the clay may 
become caked, and the growth of' the scions have difficulty in growing through it. 

? The scions commence growth amidst a profusion of suckers and water shoots, 
and care must be exercised that the scion is not permitted to play a minor role 
subservient to sncli growths. Sometimes if the scion is growing too rapidly a weak- 
ness may develop at the union, and in this case it would be wise to allow some 
sucker growth to take place, or else to jiinch out the gj’owing points of the scion 
shoots. 



Fig. 2 


The al)ove illu.stration depicts a tied May grafted on to Muscat of .Vlexan- 
dria. The Muscat was cleft-grafted on the 24th Septemlier, lO.'lf), when- seven years 
old. That the graft made excellent growth is evident. Similar growths w(*re ob- 
tained from Hed Prince, Purple (^ornichin, ('hasselas and Wortley Mall— all on 
Muscat .stocks. 



Pig. 3. 


^ The earth has been removed from the base of the vine^ estposing, tjie ,i 

utiio^y and the tendency of the vigomis seibn to establish, iteelf on 
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The cleft graft, however, is difficult when it is desirous of grafting twisted 
stocks, and the following method overcomes this: — 

Grafting hy Inlaying . — The stock is cut down in a similar manner to that 
described under cleft-grafting (Fig. H). 

The implement used to form the inlay, parallel to the long axis of the stock, 
is. a half-inch triangular gouge that forms a clean triangularly -shaped wound an 
inch or so in length, and from a quarter to a half-inch in depth, on the most pro- 
jecting side of the stock. If the stock is straight, the inlay is made anywhere just 
above ground level. 

The scion, 14 to 18 inches in length, is cut on one side to fit the inlay by cut- 
ting to the pith, to meet another cut exposing the cambial layer, just below the 
second bud from the top. A hole is then dug to take the length of scion and the 
graft is secured by, firmly tying with raffia. Care, of course, must be taken that 
the cambial regions of stock and scion are in close and firm contact. The earth is 
heaped over the stump as for the cleft graft. 

The scions for this graft need not necessarily be dormant: a slight bud burst 
has been successfully used in a (''aversham vineyard. Six vines were grafted — ^five 
by the above method, and the other by adapting the cleft of the cleft-graft to take 
the place of the inlay. They were all successful, making vigorous growth that 
compared more than favourably with neighbouring vines cleft-grafted. The stocks 
used were muscats, and the scions currants. No misses were recorded — a fault that 
sometimes occurs with cleft-grafting even if performed in a capable manner. (See 
Fig. 4.) 



Fig. 4 shows an excellent examjde of the currant cutting inlaid into the muscat. 
The graft was done in September, 1931. 

The following, I think, are some advantages that this system of grafting sug- 
gests : — , 

' (1) It permits knotted and twisted stumps to be grafted. 

(2) On weak-growing vines the stock acts as a nurse, nourishing the scion 
until it can establish itself on its own roots. The deep planting of 
the scion enables roots to be formed out of danger from the reach 
of cultivating implements. 
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(3) The deep planting of the scion enables it to withstand drying condi- 
tions better, the moist subsoil being analogous to the bottle of the 
bottle graft, keeping the scion moist until the union takes place. 
, Really the scion starts life as a cutting, then as the union is consum- 

mated, as a graft, to be followed later by a phase of symbiotic exist- 
ence, and then ultimately, if required, to establish itself on its own 
roots. 

(4 ) The scion being so firmly held in the soil proves more difficult to dis- 
lodge. 

(5) If it is intended that the scion should not establish itself on its own 
roots, the lower portions can be removed when the union has become 
safe enough for the purpose. 

BOTTLE GRAFTING. 

This curious method of grafting (see Fig. 5) can be used at any season of the 
year, when partially or wholly matured wood is available. It is the only sure means 
of overhead grafting that we possess, though we have been successful in some over- 
head cleft-grafts carefully waxed. 

Instead of the moist subsoil, the bottle, filled with water, enables the union to 
take place before drying conditions eventuate to kill the scion. In all cases ob- 
served, contrary to deciduous fruit-tree grafting, the bud-burst precedes the 
callousing over of the union, and it is thus why the overhead working of the 
vine is so difficult. 

The part of the stock to receive the scion is obtained usually on a spur, as 
close as possible to the main arm. 

Tile scion varies in length from 8 to 10 inches depending upon the depth of 
the container used. A slanting cut just below the topmost two buds is made reach- 
ing to the pith, pointing to the lower extremity of the scion. The edge of the lip 
is on the outside for a quarter to a half-inch cut to a camhial layer. The* stock is 
now treated in the reverse manner, care being taken to ensure that the lower ex- 
tremity of the scion will be pointing downwards. The lip of the stock is treated 
in the same way as that of the scion and the graft is effected by bending back both 
stock and scion. A firm intimate contact is essential. 

The graft is firmly bound with raffia, and a bottle or any container with a 
narrow neck, permitting a minimum amount of evaporation, is to he used. It is 
filled with water and fitted over the hanging portion of the scion and fixed 
securely. 

The only maintenance necessary is that the water level should never recede 
beyond the end of the scion. 

The Bottle Graft . — Muscat on Black St. Peter, grafted in March, 1931, although 
in an inferior position made good growth, and ripened two bunches of fruit. The 
lower extremity was ke])t in water until the union w^as effected. It is now dead and 
can be removed. 

In a suburban garden we obtained excellent results from this graft by perform- 
ing it in March. In the following Spring a strong healthy growth ensued, and at 
the end of November the lower portion of the scion was found to be dead. The 
union was excellent. 

This method suggests, if the vine is to be commercially top-worked, that two 
.spurs, as near as possible to the trunk, should be grafted. From these two grafts 
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subsidiary main arms could be established that when developed enough could take 
the place of the old. During this time the crop of the vine has nol been seriously 
interfered with. 



Fig. 6. 


The method involved in bottle grafting is simple and most efficient. The chief 
criticism is that a fair amount of attention is recpiired filling the containers during 
the summer months when the vigneron is working at full pressure. 


HERBACEOUS GRAFTING. 

We have seen excellent examples of this form of grafting. 

The vigorously growing cane, when it attains the diameter of one’s little finger, 
is cut with a short, slanting cut about an inch from the basal bud. The scion ap- 
proximating to the same thickness and at the same stage of maturity is cut in a 
similar way, leaving only one bud, and placed to fit exactly over the exposed sur- 
face of the stock. The graft is then bound with wool or rubber bands. A con- 
siderable degree of judgment is re<juired in selecting both stock and scion. 

We are not in favour of tlie method adopted in the graf)e districts, where the 
stock, usually old, is cut down during the w'inter months a foot or so from the 
ground. During the spring a water shoot — if one is lucky — springs from the 
stump, and that is the one selected for the operation. 

-The old stump is then left to the mercy of the weather, roughly hewn, inviting 
the inroads of fungal parasites and the depredations of white ants. 

The utility of this type of grafting, apart from decorative reasons, lies in 
the same direction as the bottle graft. Spurs situated on the main arms, near 
the trunk, can be worked over later to take the place of the main arms. 

GRAFTING THE FIG. 

The fig has generally been regarded in the past as difficult to graft. This we 
found was not substantiated. The lig is easy to graft (see Fig. 6), but the stock 
must be vigorous: the callousing process takes a long time, and in weak stocks 
the scion dies before a union of the surfaces in contact can take place. The 
chief methods of grafting this tree are — 

(1.) The Cleft Graft , — ^Here the graft is overhead and care is necessary that 
the whole tree is not grafted in the one season, and that the gi-afts are carefully 
waxed. In the section on apple and pear grafting the system will be more fully 
described. 
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Cleft Grafting — the Fig, — Th€ success of the operation is obvious. The gtafts 
were done in iSept^ber, 1931, finalising the top-working of the tree commenced 
in 1930. 



Pig. 6 


(2.) Bark Grafting . — The method involved in this system of grafting will 
be described in detail later. The same precautions as in cleft grafting must also 
be observed. 

We have obtained equally satisfactory results with both types of grafting. 
The scion growth has been vigorous, but care is necessary that the profusion of 
sucker growth does not smother or dwarf the grafts that are usually later in 
starting growth than other kinds of grafted trees. 


GRAFTING THE APPLE AND PEAR. 

These are two of the easiest kinds of trees to graft, and the usual method of 
changing the variety or ‘^top working^^ is by grafting. The stock of the apple is 
often propagated by root-grafting, and is practically the only stock treated in this 
way. 

When top working an old tree to change the variety, it is usual to cut the top 
of the tree back to the secondary arms using a sharp fine-toothed saw. If the tree 
is very large it may be advisable to spread the operation over two seasons, doing 
one half of the tree one year, and the remainder the following year. Another 
method of dealing with large trees is to cut the limbs off at a considerable height 
and insert the grafts there. This usually means that many extra sciops must be 
used, but it lessens the shock to the tree, and the resulting rapid growth of the 
scions makes the extra trouble well worth while. 

After the tree has been cut back, one must decide which method, or type, of 
graft should be employed. This is governed largely by the size of the limb or 
stock to be grafted. 

For limbs up to three inches in diameter the cleft-graft gives good results. 
The chief advantages of this method are that the scions are held firmly in position 
without the necessity of tying, and that, unlike the bark graft, this method can be 
djone before the bark lifts easily. One disadvantage is that the cleft or crack may 
harbour disease, but if the work is carried out carefully this possibility is almost 
il<^g%ible. 
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METHOD OF CLEPT-GRAFTING. 

After the stock has been sawn off, trim the rough edges of the bark “with the 
knife, and then wdth a wide chisel or grafting tool split the limb across the diam- 
eter to the depth of 2 to 3 inches. Insert a hardwood wedge to hold the cleft slightly 
open while the rough edges of the cut are trimmed smooth and to a narrow V shape. 

Next, select the scion (usually three buds are sufficient), and cut it wedge- 
shaped and slightly thinner on the inside. This will ensure a firm pressure being 
kept where the eambian layers eontael. When cutting the scion for this, and all 
other grafts, make the cut in such a manner that the top or terminal bud will be 
facing the direction that you wish the graft to grow. When the scion has been cut 
to fit snugly in the cleft of the stock, insert it in such a manner that the two cam- 
bium layers are in contact, then withdraw the hardwood wedge, thus allowing the 
two sides of the stock to hold the- scion firmly in position. Unless the stock is very 
small it is usual to insert two scions, one on either side of the cleft. When the 
scions are firmly^ in place wax over all cut surfaces and the job is complete. 
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Fis. 7 

i|. Sho>Nlng melhotl ol cutting s<um for strap grafting. 
U. Scion inserted and ready for tying and waxing. 


Method of Strap Grafting . — Where the limb of the stock is over three inches 
ill diameter, it is advisable to use the ^^strap” graft. This method is somewhat 
more involved than the cleft, but gives very good results, and the cut end of the 
stock is more quickly healed over. When using the strap-graft the stock is cut and 
smoothed off in the same manner as when using the cleft. 

The scion needs to be a, comparatively long one. In gauging the length of the 
scion, allowance must be made for the diameter of the stock. Allow the usual three 
buds, the diameter of the stock plus about two inches for the ^^tum down” on the 
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opposite side. Thus, to graft a stock four inches in diameter one would need a 
scion about nine inches long. To shape the scion, make a long sloping cut, starting 
about three inches below the third bud and cutting one-third of the way through 
the scion, and to within half an inch of the bud. Then start from the bottom of 
the scion at the opposite side and cut a thin strip of bark and wood right up level 
with the top of the previous cut. Then turn the knife a right angles and cut 
through to the first incision. This will give a scion shaped as per diagram 

Now raise the bark on one side of the stock and insert the shorter side of the 
scion (marked A in diagram), turning the longer side, B, at right angles so that 
it lies across the diameter of the stock. Bend down the projecting end, and after 
opening or raising the bark, insert this bent-down portion as shown. 

If the edge of the stock is rounded off it will prevent the ^‘strap” from break- 
ing at that bend. 

The stock is then bound round with twine to hold the scion in position, and 
then the whole of the cut surfaces are covered with wax or clay to exclude the 
air. 



Pig. 8. ‘ Fig. 9. 

Apple tree 14 months after top-working. Apple tree second season after 
Cleft* and strap-grafts were used. top-working, ' showing vigorous growth 

of top. 

Method of Bark Graft . — Another type of graft often used in conjunction with 
the ^^strap” graft on a large limb is the bark graft. This is a very simple graft 
and consists of merely cutting the scion with a long sloping cut to form a ^^chisel 
point.” This is then inserted under the bark in a similar way to the two separate 
points of the .strap graft. After tying in place, wax or clay is used to exclude 
the air. 
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One big drawback of this method is that until the growing scions have healed 
on strongly they are very apt to be blown out by the wind. 

Method of Whip and Tongue Graft , — If one desires to graft very small limbs, 
say, up to three-quarters of an inch in diameter, the “whip and tongue’^ graft may 
be employed. This is the method generally used in root grafting apple stock. ]t 
gives best results when both stock and scion are near*ly the same diameter. 

The stock is prepared by making two sloping cuts. The first is the downward 
cut, which should be a little over an inch long, turning slightly with the grain, 
and cutting about half-way through the stock. The second cut is made upwards, 
commencing from the oi)posite side kvel with the bottom of the first cut, and 
meeting the first cut, at a very acute angle, near the middle of the stock. These 
two separate cuts leave a long sloping surface with a wedge like a tongue. 

The scion is prepared in a similar manner, but in this ease the position is 
reversed and the upward cut is made first. 



Pig. 10. 

Illustrating whip and tongue graft — 

(a) Scion. 

(b) Stock. 

fc) Completed graft ready for tying 


The stock and scion arc then fitted together, and if they are of the same dia- 
meter will form a neat and firm joint with the cambium layers in contact all round. 
If the slock and scion are not of the same size, make .sure that the cambium layers 
contact on at least one side. The graft is completed by binding with waxed cloth 
or by tying with raffia and waxing over. 

There is another type of graft which is sometimes used — the side graft. 

Method of Side Graft.— Where, a big tree has been worked high up, the side 
graft is used to form ucav laterals or fruiting wood on the old limbs. Tt is also 
used to form an extra “leader,^’ where another variety is needed for cross-pollin- 
ation. In using this method of grafting it is not necessary to cut the stock back 
as the graft is inserted in the side. 

An oblique cut is made in the side of the stock with a thin chisel or a strong 
knife, and the scion, after being prepared in a similar way to that of the bark 
graft, is inserted and tied in position. As in all other grrafts care must be taken 
to see that the cambium layers are in contact. 
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Where this method u^ed to form a new leader the toj) of the stock can be 
cut oft after the* fj:raft has taken. 



Viti. n 

Ofuft oL l*iii‘khani‘v 'rriuuiph Poui, vvhu'li l)ort* frmt dunuK its first season 
flight pears wlueh matuied uKKioRated • lbs vseiuhl 


OKAFTJNO STOXK FHI IT. 

A\’heii top workiiio* any of the stone fruits — i)ea(*hes, plums, apricots, etc , the 
fCeneral practice is to cut the tr(‘e back to the setondarv arms while the tree is dor- 
mant, and then bud the resultinu fresh growth durim? the following' sumni(‘r. A 
quicker result nia> be obtained by cnttiiu' the tree back during’ th(‘ early spriim’ 
and j?raftin^ in the saim* manner as when to]) w’orkinp: a])])les and tiears. 

We have seen peach trees worked in this manner make ov<*r six feet of ^nowth 
during? the tirst ^season, and produce nearl\ a bushel of fruit the followdn^- 
year. (Fip;. 12.) The advanta.i»e of this method is tliat if the .arafts should fail 
the trees ahvavs makes sutlicient new’ «row’th suitable for liuddinir in tlu' U'-inl 



Fig 12. 

Fivo-year old peurli troo showing Mgoroua growth 
during first season after top- working by method of 
elofl-gral’ting During the next season this tree 
earned ovei threo-ipinrters of a bushel of fruit 

manner. Although stone fruit can he satisfactorily top-worked we do not recom- 
mend this operation on trees tliat are over tw’'elve years old. The grafts will prob- 
ably take alright, and may produce quite a good tree, but the cut stump is usually 
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SEEDS. 


TOBACCO : ** Hickory Prior ” and other varieties. 

The planting time for this important crop is fast approaching. 

We are, in the' Happy position of being able to supply growers’ require- 
ments in first class plants fre^ from disease. The early planted crops have 
proven to be the best, but the difficulty is to get suitable plants early enough. 

We can raise them at any time as we have spacious glass house accom- 
modation and will have them ready for the earliest planters. 

Another Important thing is that we only use government treated seed, 
and again, being far removed from any tobacco cultivation whatever, growers 
can buy from us with the utmost confidence and security without the least 
chance of introducing the dreaded blue mould. 

It will pay intending planters to make arrangements with us to raise your 
plants for you. 

Seed also available at 5/- per oz. treated. 


FRUIT TREES. 

In any line it is the best article that gives the best result, and nowhere 
does this apply more than with fruit trees. 

Ours are all worked from the best producing trees. 

Apples," Apricots, Almonds, Peaches, Pears, Plums, Nectarines, Cherries, 
Walnuts, Persimmons. 

Navels and Valencia Oranges -Eureka, Lisbon and Villa Franca Lemons - 
Mandarines, Grape Fruit, Cumquats. 

Raspberries, Currants, Gooseberries, Loganberries. 

ROSES. 

We grow by far the largest and best collection of Roses in W.A.- in Bush, 
Standards, and Climbers. 

Write us about your requirements and we will give a firm quote. All 
at reduced prices. 

ILLUSTRATED CATALOGUE POST FREE. 


I Wilson and Johns, Ltd., 

74-76 Barrack Street, PERTH. 

\ The Largest and Leading Growers. 

- ; Pl^ae^jauVntion the Jounml of AuHnilturo, U'..! ^ whon wntJ n£? to a(l\ s | 4. 
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2 - 2-1 


THE NEW ORCHARD 
FERTIUSER 

(known as 2"2'-l mixture) 

which we are recommending to FRUITGROWiSRS, 

contains— 

2 parts of Superphosphate 
2 parts Sulphate of Ammonia 
1 part Potash 

and conforms to the analysis of Nitrofdioska, which became so 
popular, but which is now rather difficult to obtain. 

$ , 

Orchardists who used Nitrophoska can use the 2-2-1 mixture 
with every confidence, and those who have not experienced 
the advantage of Nitrophoska, but who are on the look-out 
for a well-balanced general orchard fertiliser, will do well to 
- try the 2-2-1 mixture this coming fertiliser season. 

Ask your FERTILISER AGENT to quote you for 2-2-1 and 
the new mixtures of SUPER and AMMONIA. 

Write us for our recommendation. 

NITROGEN FERTILISERS PTY., LTD., 

S60 COLLINS STREET. MELBOURNE. C. 1. 


Plcawe th^ Journal of Apricultvrc, W.A,, when wntih« to adverjKSsera. 
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very slow in healinp^ over. Dry Rot and even white ants are very liable to gain 
aecess and so weaken the stump, that when the rejuvenated top is eaiTying a nice 
crop of fruit the main limbs will break dt)wn and the tree is ruined. 

Most varieties of stone fruits may be worked one on to another, i,e.y plums 
on to peaches, and vine vrrsa, but it is generally safest to keep the plum stocks 
only for plums. English ]dums top worked oii Jai)ane.se plums and the reverse 
operation are not always satisfactory. The peach stocks gives good results all 
round, but especially as a stock for plums aiul apricoU on light soils. 

CVire must be taken wh(*n working English ])lums on to peaches, for some 
varieties do not make a j^ood union. The Grand Duke, for instance, s<ddom unites 
satisfactorily. It genertally gnu\^ vigorously, but there is always an unsightly 
bum]) where the union has taken ])lace. 

Where it is de>ijed to Avork the “Grand Duke” on to a peach stock, it is neces- 
sary to double work tin* tree to get a neat union. The jicach is first worked with a 
Aariety such as the “President,” Ashich will make a good union, and then the 
“President’^ is later Avorked over to the “Grand Duke.” 

Peaches and plums generally take Avell on to almond trees, and we liave had 
good results Avhen top-Avorking ajiricot trees Avith ])eaches and da])anese plums. 

The same types of grafts as used for the ai)]))e and pear may b(* enpiloyed in 
grafting the stone fruits. 


GPAFTIXG (TTHl S. 

('itni^ trc'es may be to})-\\ orked hk(‘ any othei* kind of fruit tre(‘. Although 
budding is generally employed for this o]>eration aac ha\(‘ had excellent re^ults with 
grafting. As AAith top-Avorking other \arieties of trees, if the grafts hapjien to fail 
(Uie can ahva\s resort to budding later on in th(‘ season. 

Ill grafting citi iis it is ad\isable to cut back only about half the numb(*r of 
limbs (luring the liist \ear s<» that MitlieKiit toj) is left t(; sha(h‘ the mam limbs 
wliich are very prone to siinsrald. Tin* remainmg limhs may h(‘ cut hack and 
grafted during tin* following \eai. This method also allows one to harAtst a ])or- 
tion of the usual <‘rop ior a season after the tirst grails are iiiserl(‘d. 

Best r(*''ults ar(* obtained by grafting eitviis early in Oidober just before 
aetiA'e growth eommem'(‘s. and befon* the Aveather liec'onu's too hot. 

The cleft-graft, a*- described for the ajiple and p(*ar, is voi'a sueeessful for to])- 
working the orange. Tlie seioii should he cut from good rtuiiul Avood of one to Iavo 
years old and should he about tin* thiekiiess of a h*ad ]>eneil. 

Another graft Avhicdi ma\ h(* used Avith good r(*sults is the “( rowii graft, a^ 
used when grafting (he grai>e vine. In this ease the main tnuik is cut off at ground 
kwel and several scions are inserted, either the “clefP^ or the “bark ’ graft may be 
used. The whole lot is then covered Avith soil lea\ing only the top buds ]>rotru(I- 
ing. Ait(T growth eoinmenees all but one-— the most suitable scioii are icuioachI. 
The sele(‘ted one is then trained as a new tree. This nudiiod lias a serious draw- 
back in that the sawn-oft stump left iii the ground is liabh.- to rot, and to harbour 
the Armillaria fungus, Avliieh is a serious trouble with citrus. 

Bridge grafting and inarching are two special moditiiuitions of llie practice of 
grafting. 

Bridge grafting, as its name implies, is generally u.^ed for bridging over any 
extensive injury to the bark of the trunk or main limbs oi a tree. 




Fig. 13. Fis 14 Fig. 15. 

Poor affinity. Grand Duke worked on peach Thirty-year old orange tree eighteen months Five-year old peach tree inarched to renew 

stock. To prevent this it is necessary to double- after being top-worked by means of cleft- part of root system destroyed by Armillaria. 

work the stock. graft 
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The operation is peri-orined by taking a scion — usually the same variet}^ as 
the tree being treated — several inches longer than the length of the injury to be 
bridged. The scion is shaped at both ends in the same manner as when doing the 
bark .uraft. An opening is then made an inch or so below the injury by making a 

cut through the bark and raising the hvo edges. A similar opening is made 
just above the injury i)y making an inverted incision. 

The scion is tljeti bent how fashion while the two emU are inserted in their 
respective openings. The scion is then allowed to straighteji and ^he shaped ends 
are forced into position under the bark with their cambium layers in contact with 
the cambium of the stock. 'Phe graft is then tied in iiosition and covered with 
wax or clay. 

If the operation is being done before the sap is moving, /.c., before the bark 
lifts readily, the scion may be inserted by' making an obliijue cut through the bark 
into the wood instead of the *^T‘’ incision. One must thou use extra care to make 
sure that the camliium layers are in contact. 

Bridge grafting ha^ its special value in saving trees that have been partly or 
wholly ringbarked by bark-eating animals, or by the attacks of fungus diseases 
such as Collar Rot and Fire Bliglit. It is ipiite safe to bridge-graft any injured 
tree provided the bark is healthy immediately above and below the injury. In the 
case of a large injury, two or more scions may be inserted so that there will lie less 
ch‘M-k to I he normal fow of sap. 

Where a tree lla^^ had a sex ere injurx to the trunk and there is no healthy bark 
below the injury, the tree ean often be s:ived by “inarching.” This operation con- 
sists of planting a young tree, or cutting, close to the trunk of the injured tree 
and then grafting or inarching it into tln^ healthy trunk above the injured portion. 
The method of operation is similar to that of inserting the toj) end of the scion 
when br 1 < 1 g <'-gra ft i ng. 

The young tree or cutting mint la* planUai during the dormant st*aM>n. Al- 
though the inarching i*- h(“«t left till both trees are showing signs of growth, we 
ha\’(* had good results xvith iiiarchiiig ajiple-trees at various times between August 
and Novemfier. The scope of inarching is much wider than that of “hridge graft- 
ing,” for it may he used not only m case of injury to the trunk, but alst), if neces- 
sary, to give a tree a complete new rooting systmn ])erliaps of a ditfen*nt x ariety 
from its original system. 

Fip. 15 shows txxo peach seedlings inarched into a fixe year old peach-tree in 
an atteinjit to renew part of the rooting system xvhicli xvas destroyed by Armillaria. 

Fig. IG illustrates the trunk of an eight year old ‘‘Granny Smitli^^ apple-tree 
which, after being blown doxx’n by a gale last autumn, xvas inarched to strengthen 
the rooting system on the weaker side. In this ease, again, txvo marches were made. 
The one on the right hand is a Northern Spy “whi}),” while the one on the left 
is a portion of Northern Spy root of about five-eighths of an inch in diameter. 

The trees in both these* illustrations have been benefited by inarcliiiig and ap- 
pear to be on the xvay to recovery. 

CONCIJISION. 

Apart from the commercial systems of grafting, there are many types of 
fancy grafts that can att'ord much pleasure to those interested. Tlio various forms 
of grafting by approach can increase the size of shoxv fruit and can interlock 
trees and branches together into fantastic shapes. The jirocediiri* of the grafting 
operations is similar to the method described previously under inlaying the grape 
vine or under inarching. 
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Fig. 16. 

Eight-year old Gruniiy Smith apple tree inarched to strengthen rooting system 
On the left shows piece of root inarched , on the right is young Northern Spy 

whip. 

In conclusion, we would like to emphasise that for successful j^rafting: one 
must carefully observe — 

(a) The condition of the tree or vine — if too old, or diseased in any way, it 

is preferable to use fresh plantings. 

One sometimes sees instances of old trees grafted. For a time the scions 
make vigorous growth until the previous balance between the roots 
and the aerial portion is reached. The tree then relapses into its 
former condition of senility. 

(b) The affinity between stock and scion. This must be ascertained from an 

authoritative source. 

(c) Method , — Whatever method of grafting is used the work must be done 

carefully, and the cambial layer's of stock and scion must be in close 
and intimate contact. 

(d) Season , — The tree or vine must, together with the scions, be chosen at 

the right stage of development. 

(e) That care of the growing scions is necessary for successful results. 

The following quotation from Shakespeare very aptly illustrates the fact that 
man, by careful attention to NPature^s rules, can assist and initiate the work per- 
formed by her, but the completion of the work is Nature^s, and Nature’s alone. 

‘*You see, Sweet Maid, we marry 
A gen lie scion to the wildest stock: 

And make conceive a bark of baser kind 
By bud of nobler race: this is an art 
Which does not mend Nature: change it rather: but 
The art itself is Nature.” 
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TURKEYS IN WESTERN AUSTRALIA* 

A. C. Jenyns, Poultry Adviser. 

Turkey rearing is eoming so much to the fore this season that the growing* 
demand for quality is causing breeders to take notice and improve their stock 
with a view to better markets. The fact of a possibly large market overseas has 
caused a large increase in the possibilities of turkey farming. Tn the ])ast turkeys 
have only been a necessary evil on most wheat farms, being sent into market in 
very poor condition, with resulting low prices. To turn this branch of industry 
into a profitable side line there are a few leading points to consider: — 

1. Good stock to start breeding. 

2. Free range on good clean land. 

3. Plenty of green feed. 

4. Comfortable housing. 

The breed most suited to our conditions is the Bronzewing; it is of good size 
and of a hardy nature. 

The stock birds should be chosen from breeders whose flocks and premises 
are free from disease. The importance of this is that oiu^e disease is brought on 
to the fa.nn, it is very diftlcult to eradicate (Black Head ancf Coccidiosis are tho 
two most serious diseases with turkeys, both being diseases that get into the soil 
and cause trouble year after year). The best breeding results will be obtained 
with well-developed second-year hens mated to a good young gobbler. Breeding 
with immature birds is the cause of a large percentage of trouble and difficulty 
in rearing the young stock which, even if reared, will not give satisfactory results. 

In choosing the male bird l‘or breeding purposes, one with length and breadth 
of body, deep breasted, straight breastbone, and not too long in the leg is the 
type most suitable for table birds. When the birds are mated one gobbler to 6 
or 8 hens is sufficient, as one visit from the male fertilises the whole sitting of 
eggs laid by the hen. 

Hatching should be done in the warmer months as young turkeys are very 
easily chilled, which results in lung congestion and severe diarrhoea, the best 
remedy for which is one drop of chlorodyne in a teaspoonfnl of watt‘r every three 
or four hours. Wetness and cold are the chief enemies of turkeys, and I am sure 
that if turkeys are kept warm and dry there will be little or no aisease enter the 
flock. 

Feeding should be carried out just as carefully as with poultry. A wet mash 
consisting of two parts pollard, one part bran, and 2 V 2 per cent, bone meal is the 
best morning meal, with free range all day, and wiieat at evening. It must bo 
remembered that turkeys cannot be correctly primed without abundance of green 
feed. For the chicks, eggs, including the shell, crushed with stale bread and bran 
and pollard in equal parts, is a good feed up to 0 to 8 w^eks old;, after 6 weeks 
the mash given for the old birds can be fed. Cod liver oil added to the mash at 
the rate of 1 teaspoonful to 6 birds till 12 to 14 weeks will make a great differ- 
ence in the development of the young stock; where the mash can be mixed with 
skimmed milk, the best results are obtained. Mashes should be moist, not wet. 

Turkeys are a good marketable proposition on the local market if they are 
really prime. The possible development of an overseas market for dressed poultry 
will add to the interest of breeders of turkeys as there is, and will always be, a 
large demand for prime dressed turkeys. Size and fatness are the most important 
points, and these can only be had by careful selection of the breeding stock and 
f/roper feeding. 
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THE KL T. PADBURY TROPHY COMPETITION- 

I. Thomas, Superintendent of Wheat Farms. 

This competition, which has been conducted for the past two years, was inaug- 
urated as the result of a generous donation made by Mr. M. T. Padbury, President 
of the Primary Producers’ Association, a past President of the Royal Agricultural 
Society and a prcjminent pioneer farmer of this State. 

The allocation of the funds has been so arranged that a replica of the main 
shield is awarded to the winner each year of the competition, i.e,j the competitor 
who produces the highest acre yield of wheat per inch of rainfall during the grow- 
ing season (May 1st to October 31st). 

The conditions under which this coinpelitioii is being conducted are as I'ol- 
low : — 

1. The competition will c(mmieiicc with the 11130 31 har\(‘st and Lontiniic for a 
period of 30 years. At the end of that period the tro])liy will h(‘ awarded to the com- 
petitor who has taktni part ill the competition for at least five years, and n ho obtains the 
greiitest moan average acre yield per inch of rainfall during tlie con vcaitional growing ])criod. 
The mean average yield will be computed from the results of the five seasons in which 
the competitor produced the highest acre yield per iiudi of rainfall during the growing 
period, in the event of a tie the competition will continue between the leading com- 
petitors until an advantage is gained by one of them. 

2. The conventional growing peiiod for any year will be that decided ujion and 
aunouiieed by th(‘ Koyal Agricultural Societ,>. For the first year, and until further 
notice, it has been decided that it will be from May 1st to October 31st, inclusive. 

3. Until the end of tlie competition the troj)hy will be in the custody of the Koyal 
Agricnltuial Society, and will be diH]dau'd at any agricultural (‘xhibition held by that 
society . 

4. Faeh vein the competitoi who obtains the best average aeie yiidd per inch of 
rainfall during the conventional growing period will be awarded a riMdica of the trophy, 
llis name will also be inscribed ujum a small shield affixed to the trophy. 

5. The rainfall upon w'hich the aw^ard will be made will be detei mined by tlio 
Common wa*a 1th Meteorologist from the district records, and his decision in this matter 
will 3je final. 

(). The comj)etition will be limited to those farmers wlio harvest at least 200 acres 
of wheat for grain. Where a competitor is financially interested in the crops grown on 
one or more farms, he will be required to supply details regarding the production and 
marketing of the crops on same, and, though usually the award will be made upon the 
results from the farm nominated by the competitor, yet tlie Koyal Agricultural Socitty 
may require that the crojis on these farms )>e included in the competing^ area. 

7. The average yield will be ascertained from the total area — including self-sown 
crops — harvested for grain, and determined from the actual amount of wheat sold as 
shown by the delivery dockets, plus the amount retained for seed, for honn‘ us(‘ or for 
any other purpose. 

8. The method of .judging will be as follows; — At a conveniiuit time the area har- 
vested for grain will be measured and the quantity of wdieat on hand ascertained. On 
or before »3anuary 31 st, the farmer will be required to furnish the judge with a sworn 
declaration as to tlie quantity of wheat sold from the competing holding or holdings, 
and the amount retained for seed and other purposes; the statement regarding tlie 
amount sold to be supported by agents’ dockets. The judge, after satisfying himself 
as to the correctness of this statement, will compute the average yield per aero per inch 
of rainfall during the growing period from the information received. 

9. The judge will be appointed by the Director of Agriculture, and his decision 

,will bo final. 

V 

10. Nominations for this competition will be received by the Royal Agricultural 
Society up to the 31st October each year. 
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The acre yields obtained, althoug*h not quite as hi"h as last year, when an 
ofllcial State record of 3 bushels 231bs. per inch of rainfall was established by Mr. 
F. A. Williams, of Mangowine, are nevertheless highly meritorious. It is interest- 
ing to note that the general standard in the competition has been maintained. The 
average yield per inch of rainfall for last year was 2 bushels 11 lbs., and for the 
previous year 2 bushels 13 lbs. 

The results for last season, the second in tiie competituni, are set out below:- - 
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THE CANARY GRASSES OF WESTERN AUSTRALIA. 

U. A. Garonkr. Government Botanist, and G. R. Mkaduv, B.Sc. 

The species of Vhalaris dealt Muth heieunder are not all naturalised or culti- 
vated in Western Australia on a large scale, but those si)ecies Mdiich are either 
naturalised, cultivated or at ]>resent being experimentally grown are included. 
The purpose of this paper is }>riraarily intended for the determination of such 
species, hence the key to the species, and the more or less detailed descriptions 
of each. The incidental notes contain what may be of inqmrtance concerning the 
economics of each species, but our knowledge of the species of this genus is at the 
present time meagre. 

The genus has attracted much attention during recent years because of the 
value of some of the perennial species as pasture plants. They have been shown, 
especially Phalaris tuberosa, to be valuable species because of their nutritive value, 
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hardiness, and adaptability to various soils, their permanency, and the quality of 
the » sward produced, and, especially mth P. tuherosa, the rapidity and seasonal 
incidence of their growth. Thus Phalaris tiiberom, the Toowoomba Grass? has 
come into favour in districts such as South-Western Australia, where it promises 
to become one of the principal constituents of our permanent pastures. 

The Canary Grasses are so named because at least one of the species {P. 
mnariensis) provides the canar^^ seed of commerce. Phalaris minor shares in this 
to some extent also, but is usually an adulterant. While the former is largely 
grown in other countries for its birdseed, the species is not cultivated for this pur- 
pose here but is a naturalised alien which is spreading in several parts of the South- 
West of the State. 

The species dealt witli here may be classed regarding duration of life, status 
and uses, as follows: — 

Annual species : 

P. canarienstH. — Naturalised alien, not, or little, cultivated, usually a weed 
of sandy soils. 

P. wi/wor.-" Naturalised alien, also cultivated, but usually in mistake for 
P. tnheroRa, 

P. angnsla. — Naturalised alien established near Guildford, a species which 
promivses well for salt areas. 

P. paradoxa. — Naturalised alien not yet w(‘ll established Of no known 
economic value. 

Perennial s])ecies: 

P. tuherosa. — Introduced species being planted in permanent ])astMres in 
the South-West. 

P. caeruleseem. — Species at ]>resent being experimentally grown, suitable 
for cultivation in the South-West. 

P. (trumlinaeca, — Introduced s[»ecie^ at present being e\]>erimentally 
grown, suitable for wet lands. 

The genus contains about 20 species, of Avliich live are of importance, four of 
them being pasture plants and one grown for seed. All of these are at present 
being tried out experiinfmtally with the single exception of Phalaris carolinianu, 
a North American species which is an important perennial species grown for forage 
in the Southern United States of America, 'it is apparently closely related to 
P. angusta. 


PllALAUIH, Liiiu.'* 

Spikelets with one perfe<*t flower, compressed, densely crowded into a simple 
or lobed spikelike panicle. Rachilla disarticulating above the glumes; florets 1-7, 
of which only one is fertile. Glumes ]>ersistent, longer than the florets, keeled and 
often coTiiplicate, flu* keel usually produced into a dorsal hyaline wing, or some- 
times tlie wdng vestigial. Florets usually ‘1, the two lower reduced to sterile lemmas? 
sometimes equal, sometimes one small and scale like, or both minute, or (in P. 
caerulescens) absent. In P. paradoxa there are 6 sterile florets which are com- 
paratively largjj, variously shaped, and form an involucre to the fertile floret. 
Fertile lemma lanceohit(*-ovate, compressed laterally, rnuticous, usually becoming 
subcrustaeeous ii> fruit, silky hairy or glabrous, pale-coloured. Palea about as 

♦Derivation obscure, but probably from — meaning ** white crested,” an allusion 

to the white wings of the glumes. 



June, 1932.] 


JOURNAL OF AGRICULTURE, W.A. 


277 


Jong as the lemma, included within its margins after llowerng. Stamens 3. Style 
distinct, the stigmas plumose. Grain oblong, included in the lemma and paloa but 
free from them. 

Inflorescence a short or long usually dense and spikelike panicle, w^hite or 
variegated green and white (assuming a violet tint in P. cacrulcscpvs) with green 
nerves, often papery at .maturity. 

Annual or perennial grasses with Hat leaves and hyaline culm-embracing ligules, 
mostly native to the Mediterranean and neighbouring regions. 

KEY TO THE SPECIES. 

A. “ "tS pikelets of one kind, each with one fertile floret. 

a Keels of the glumes distinctly winged ; panicle compact , 
spikc-like or ovoid. 

a. Panicle ovoid, rarely oblong, usually almost as broad 
as long ; glumes with broad oblitiue wings ; sterile 
lemmas more or less equal, more than half as long 

as the fertile lemma 1. P. canariensis, Linn. 

/t. Panicle oblong to cylindric*al, often narrow^ ; wings of 
the glumes not broad : sterile lemmas unequal, 
sometimes one or both absent, loss than half the 
length of the fertile lemma. 

1. Wings of the glumes entire or minutely serrate : 
at least one sterile lemma present. ; spikelets 
green and white, acute or shortly acuminate. 

1 Only one sterile lemma present, the outer 

repfesonted by a minute callous scale or 
entirely absent : outer glumes acute, 
often irregularly serrulate or fimbriate ; 
aunuaiH with fibrous roots : fruit acutely 
ovate P. minor, Metz. 

2 Both sterile* lemmas d(*veloped, the longer 

ono-third as long as the fertile lemma, t he 
other smaller ; glumes obtusely acute, 
eiit ire ; })crennials with swollen basal 

nodes; truit acutely ovate-elliptical ... 11. P. tuberosa, Linn. 

II. Wings of tlu‘ glume»s irregularly and deeply 
toothed, tht^ glumes aeuniinate or almost 
awiKvl ; sterile lemmas obsolete ; spikelets 

purplish- violet. Perennials. ... ... ... 4. P. caerulescens , Jhsf 

b Keels of the glumes not winged, or the wnngs obscure and 
very narrow : sterile lemmas narrow', hairy, more or less 
equal, less than half as long as the fertile lemma. 

((. Panicle narrow -cylindrical ; glumes obtuse, serrulate 

on the keel. Annual plant. ... ... ... o. P. angusta, I^ecs, 

/k Panicle broader, ofli'U branched or lohod ; glumes 
acute, not serrulate on the keel. IVTcnnial plant 

w'ith creeping rhizomes ... ... ... ... t>. P. arundinacea, Linn. 

B. — Spikelets of two kinds, the terminal fertile spikelet surrounded 

by a group of fl (rarely fewer) sterile variously shaped 
g))ikolets which fall off entire with the terminal spikelet ; 
fertile glumes acuminate with a dorsal more or less fal- 
cate wdng ; ‘sterile lemmas minute etpial 7. P. paradoxa, Linn. 

L Phalaris canariensis, Linn. “Canary Grass.’^ 

An erect leafy annual of 2-4 feet in height Aviih librons roots, (hilnis asi'ciid- 
ing or erect, branching in the lower parts, sheaths loose? shorter tlian th(* inter- 
nodes, striate. Liguje menibranons, truncate. Loaf-blades Hat, rather broad, taper- 
ing into long fine points, striate. I’anicle ovoid to ovoid-oblong, dense, the glumes 
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sharply keeled, fiat, lanceolatcs acute, prominently 3-nerved, the margins broad, 
thin and hyaline, the dorsal wing narrow in the lower half then gradually broadened 
in the upper half into a broad conspicuous wing which tapers off abruptly at the 
apex which is shortly acute. Sterile lemmas not very unequal, more than half as 
long as the fertile lemma, conspicuously nerved and somewhat keeled, appressed 
to the fertile lemma, scarious, glabrous or pubescent, the apex tufted with short 
white hairs. Fertile lemma laterally compressed, 5-nerved, silky- villous, acute, 
ovate to ovate-elliptical, more than half the length of the glumes; palea smooth 
keeled, minutely truncate and ciliate fringed. 

Native to the Mediterranean Region, Northern Africa, Central Asia, and the 
Canary Islands. 

The species may usually be distinguished by its shoif ovoid head. Occasion- 
ally, howi‘\er, it is longei* and oblong, approaching that of P. minors from which 
it can always be distinguished by the broader wings of the glumes, broader ^^sceds” 
and the large sterile lemmas which serve to distinguish it from all other species. 

Phalaris ( anarievsis is mucli cultivated in Mediterranean countries, and in 
Queensland, for its seed which is the Canary seed of commerce, but this usually 
contains also the fi’uits of ‘milUtveum, one of the Millets. True Canary 

seed is light yellow in colour, about 5mm. long, ovate-elliptical in outline, laterally 
flattened but ecjually conv(‘x on both surfaces, hard, shining and })ubescont, whereas 
the seed of Pauicum miliaceum i.-^ pale brown oi* reddish, of about the same size as 
the former, but much moi’i* plumi) and distinctly llattened on one side only. 

This species is naturalis(‘d in Western Australia, but is nowhere gregarious. 
It is met with mostly on the lighter types of soil, especially in coastal districts. 
Stock oat it readily when green, but it does not produce much bulk, being always 
erect and slendei*. As a crop plant it is stated to be exhaust)ve, and for this pur- 
pose requires a r ich friabh* soil. The Hour* made from the seeds is used in certain 
processes of cotton manui'acturo. 

2. Phalaris minors Retz. “Le.sser Canary Grass.” 

An erect leafy annual with fihrou« roots. Culms tufted, erect or as(*ending. 
usually geniculate near the base, 1 to feet in height, finely striate. Ijeaf-shealhs 
shorter than the internodes, the lower tight, the upper loose and in Hated, striate. 
Ligulc white, hyaline, delicate, up to oiic-fpiarter of an inch in length. Leaf blades 
linear, gradually tapering into long line points, flat, flaccid, hairless, smooth or 
nearly so, Panicle spikelike, oblong to cylindrical, broad, up t-o tw’^o and a half 
inches long, compact, the s])ikelcts usually spreading, the panicle usually abrupt 
at the base; peduncles ultimately exserted from the sheaths. Glumes subequal, 
lanceolate, acute, 3-ner>e(l, the nerves prominent, the margins broad, hyaline but 
firm, the dorsal wing ])roiiiin(;nt, gradually broadened from about one-third the 
length of the glnrne ufiwards, liroadest at two-thirds of its length, then more or 
less gradually narrowed to the apex, minutely serrulate, and often with a few 
slight indentations or notches, or almost entire. Sterile lemmas reduced to an 
upper one which is less than half the length of the fertile lemma, linear-lanceolate, 
firm and sparsely hairy, (dosely appressed to the fertile lemma, the lower one re- 
presented by a minute callous scale, or entirely absent. Fertile lemma sparsely 
silky-hairy, acutely ovate about half the length of the glumes; palea obtusely 
acute, apparently one-nerved and more or less keeled, ciliate on the keel and 
minutely tufted at the apex. 

Native to the Mediterranean Region but introduced into most temperate coun- 
tries, and sometimes regarded as a weed. In its structure it closely resembles 
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P. tuherosa, from which, however, it can usually be distinguished by the more acute 
glumes, abruptly based panicle, but more particularly by the broader fruits and 
the presence of only one sterile lemma. The seed is either pale yellow or brown 
m colour. 

Phaiaris minor is established widely throughout the South-West. In some 
localities it has been planted as Phaiaris tuherosa in error. It is now well estab- 
lished as a naturalised alien as far east as Merredin, principally on the low-lying 
heavy clay Hats subject to winter inundation. It is in such soils that it appears 
to make the best growth, attaining a height of 2 to 3 feel and tillering vigorously. 
It is a very nutritious grass, and should be worth cultivation in areas which are 
too dry for the maintenance of P. tuherosa, especially if grown with Wimmera 
Rye Grass. It makes good early winter growth and remains green until late into 
November. The si)ecies has a relatively high gluten, gum and sugar content. 

3. Phaiaris tuherosa, Linn. (/\ Indhosa^ Linn.; P. nodosa, Linn.). 

Perennial, caespitose, the culms more or less swollen at the basal internodes,. 
or forming hard woody stocks, 2-4 feet in height, erect or ascending, sometimes 
geniculate below. Sheaths much shorter than the uppei* internodes, tight and 
striate; ligules long, thin, white and hyaline, truncate and soon becoming lacerated. 
Leaf blades firm, rather soft, prominently striate, tapering into long, weak, fine 
points. Panicle cylindrical, sf)ikelike, up to five and a half inches in length, com- 
pact, tapering at both ends or sometimes broader at the base, the spikelets usually 
erect, the peduncles ultimately long exserted. 

Glumes subequal, lanceolate, rather straight, more or less acute but not long- 
pointed, 3-nerved, the lateral nerves prominent; margins wide, hyaline but firm, 
keeled, Hat» the keel produced into a prominent dorsal wing extending over the 
upper two-thirds of the glume and gradually narrowed at each end, minutely ser- 
rulate or entire and not notched. Sterile lemmas not very unequal, the lower about 
one-quarter, the upj>er one-third the length of the fertile lemma, both sparsely 
hairy and a})pressed to the fertile lemma, more or less linear and concave. Fer- 
tile lemma acutely ovate-ellii)tical, silky with appressed hairs, faintly nen^ed, be- 
coming firm in fruit; palea acute, slightly less in length than the fertile lemma, 
glabrous except for the terminal tuft of a few short hairs. 

Mediterranean Region, but now introduced into many temperate countries, 
and known in Australia as “Toowoomba Canary Grass.’’ This species is some- 
times referred to as P. huKwsa, a name which is now held to be invalid, since it 
was applied by Linnaeus to a species of Phleum. Another invalid name given to 
the plant w^as P. commutata, a “species” which was probably described from mixed 
material. Phaiaris stenoptera^ a name given originally to s])ecimens received from 
Victoria, is at the present time recognised by American boUnists. The species is 
said to differ from P. tuherosa in the narrower wings to the glumes, the absence 
of the first sterile lemma (as in P. minor), and in the basal internodes not being 
swollen. An examination of the material by Stapf showed that the sterile lemmas 
were identical with those of P. tuherosa, and it has been observed locally that the 
swelling of the internodes is a variable character, being more pronounced in some 
strains than in others. The character of the breadth of the wing is not definite 
enough for a specific character. Phaiaris nodosa, of which we have not seen 
flowering material, ai)pears to be a narrow-leaved form of P. tuherosa with 
markedly swollen basal internodes. 

Phaiaris tuherosa is a grass which has proved one of the most hardy of our 
introduced perennial species. It was grown successfully some years ago at Kool- 
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berin, the property of Mr. W. N. Hedges, and in the Perth Experiment Plots car- 
ried through the summer, even producing fair growth during the driest months, in 
sandy soil. It is eminently suitable for places where the soil is moist throughout the 
summer, and under such conditions should provide abundance of feed through 
the year. Planted from seed it is slow in establishing itself, and for this reason 
if planted in a mixture, it should be grown with such species as Wild White Clover 
and ‘^CocksfooP^ (Dactylis glomerata), or the Cocksfoot may be added during the 
second year. Once established, it makes vigorous growth after grazing or cutting 
either during the summer or the winter. 

4. Phalaris caemlescens, Desf. 

A perennial species with the habit of P. tuherom; culms erect from a hard 
stock, 2 feet or more in height. Leaf-sheaths shorter than the internodes, tight and 
prominently striate. Leaves as seen, short, straight and striate; the ligule broad, 
white and hyaline, obtuse. 

Panicle oblong-cylindrical, shortly tapering at both ends, den.se, purplish-violet 
from the colour of the upper })ortions of the glumes, simple, the peduncles long 
exserted. 

Glumes sube(jual, lanceolate, ta})ering into an acuminate almost awned apex, 
3-nerved, broad and hyaline, rather firm; dorsal wing well developed, irregularly 
toothed or lobed, gradually broadened from about one third the length of the glume 
and entire for some distanc^e above the middle, then terminating abruptly in an 
irregularly lobed appendage, or continuing to the apex, hut always irregularly 
toothed or lobed in the upper ])art. Sterile lemmas not developed. Fertile lemma 
about half as long as the glumes, elliptical in outline, acute, glabrous, smooth and 
rather prominently nen’(*d ; palea equal to the lemma in size or slightly smaller 
and much narrower. 

Native to the Mediterranean Region. 

The species (-an be readily distinguished from P. iuberosaf to which it L most 
<‘losely related, by the toothed wings of the glumes, the pur|>lish cast of the panicle, 
and by the undeveloped sterile lemmas. 

The species is not widely culti\ated, but is at ])resent reseiving some attention. 

ij. l*halaris angusta^ Nees. 

An annual with librous I’oots, Culms erect, slender, straight ana tall, with few 
nodes, prominently striate. Leaf -sheaths loose, purplish, shorter than the inter- 
nodes; ligule broad and hyaline, truncate; leaf blades linear, tapering from a 
broad base to a long fine point, flat, smooth, raany-nerved, 3-6 inches in length. 

Panicle narrow, two to two and a-half indies in length, resembling that of 
Timothy grass (Phleum pratense), and about one quarter of an inch in breadth, 
the peduncles slender and much exceeding the uppermost leaves. 

Glumes small, Ihnened, subequal, oblong, muticous, the margins and keel 
parallel, the hyaline margins ratliei' broad, the keel not winged or only obscurely 
so in the upper third of the glume, itself and the rudimentary wing finely toothed. 
Sterile lemmas linear, hairy, subequul, about half tis long as the fertile lemma and 
elosely appressed to it. Fertile lemma ovoid-elliptical, rather more than half as 
long as the glumes, silky-hairy; palea similar but narrower. 

Native to America: — United States, Brazil, Peru and Argentine. 

The species is most closely related to P. urundifidc^d with w^hich it agrees in 
having the dorsal wing of the glume undeveloped. It can be distinguished from 
P. arundinacea in its smaller narrow ‘‘Timothy''-like panicle, obtuse glumes, and its 
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annual habit. This gi'ass is naturalised around Bassendean in a salt swamp grow- 
ing with Calamagrostis filiformis and Polypogon monspeliensis as an annual of 4 
to 5 feet in height. The species should probably be found useful in swampy or 
sub-swampy areas where salt is present in the soil. It is very closely related to 
P. carolinianaf Walt., the ‘^Apache Timothy” of the Southern United States, a 
perennial which is said to be an excellent grass for winter and spring grazing. 


6. Phalaris arxindmacea, Linn. ‘*R^d Canary Grass.” 

A perennial with short cj’cepiiig rhizomes and firm scarious sheathing scales. 
Culms erect from a creeping or ascending base, 2-4 feet or more in height, rooting 
at the lower nodes, sim])le or scarcely branched, lirm and tough, finely striate. 
Sheaths glabrous, smooth, strongly striate, the lower tight, the upper looser and 
shorter; ligule hyaline, white, obtuse, up to one-quarter of an inch in length. 
Leaf-blades linear to linear-lanceolate, gradually tapering into long points, 6-12 
inches long, rigid, glabrous, glaucous and smooth, many nerved. 

Panicle erect, sometimes nodding, spike-like or lobed, up to 8 inches in length, 
copiously and densely branched. 

Glumes subequal, whitish green or purplish, acute, 3-ncrved, lanceolate, taper- 
ing into a long acute point, the margins rather broad, the keel not winged or the 
wing obscure towards the apex of the glume, minutely serrulate. Sterile lemmas 
subequal, lanceolate* to subulate, obscurely 1 -nerved or nerveless, hairy with a cal- 
lous base, slightly less than half as long as the fertile lemma. Fertile lemma half 
as long as the glumes, lanceolate in outline, dark purplish-brown, acute, sparsely 
silky-hairy with long hairs, ]mle>a ciliate on the back. 

MediteiTanean Region, Africa, Asia, and North America. 

This species somewhat resembles P, tvberosa and P. carrulescens, but differs 
from both in its unwinged glumes and stoloniferous habit. It is structurally mon* 
closely related to P. angiiftta, an annual species, from which it can readily be dis- 
tinguished by its acute glumos, broader panicle which is sometime^ (not always) 
lobed or widely branched, and by its vegetative habit. 

The Heed Canary gTass is a species which thrives in shade or in wet swampy 
land subject to inundation, but will also grow on rather dry sandy soils where the 
water table is suthciently high. The strong rhizomes creep extensively, making the 
grass particularly valuable for binding the banks of streamti or drains. It does not 
attain its full development until the second year. The mature culms are some- 
what woody, so that the grass should be kept well grazed, or if grown for the pur- 
pose of hay should be cut before flowering commences. 

A variety of this species (var. picta), with leaves striped green and white, is 
cultivated in gardens under the name of “Ribbon grass.” 


7. Phalans paradoxa, Linn. 

Annual with fibrous roots; culms erect, rather slender, purplish near the nodes, 
striate, one to two and a-half feet in height. Leaf sheaths rather loose, the upper- 
most inflated; ligule long, membranous, white. Leaf-blades narrow, straight, 
gradually tapering to a fine point from a broad base. 


Panicle cylindrical, compact, the spikelets densely crowded, the branches short 
and straight, the panicle narrow and about one and a-half inches in length. 


Fertile spikelet terminal on the secondary branches of the panicle, surrounded 
by an involucre-like group of six sterile spikelets of unequal size, although two are 
usually much larger than the others, each co-nsisting of complicated glumes enclos- 
ing a sterile lemma with an abortive anther, or empty. Glumes of the fertile spike- 
let jgqa^ual, acute or acuminate, hard, many-nerved, straight, keeled with a dorsal 
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FllALARIS, Ltnu. 

I’liATK ir — Details ol Hpikelcts 


wing which terminates in a free falcate appendage slightly above the middle of the 
glume; margins of the glumes not hyaline. Sterile lemmas minute, scale-like, 
glabrous, equal in size and closely appressed to the base of the lemma. Fertile 
lemma smooth, almost glabrous, shining, ovate-elliptical in outline. 
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Mediterranean Region and the Orient. 

The species is naturalised in Western Australia in the metropolitan area, but 
is not yet common. It is distinct from the other s])ecies enumerated by reason of 
its sterile spikelets which appear to fall off entire with the fertile floret, and in the 
straight hard glumes. It is an annual of no known economic importance. 

HYBRIDISM. 

There appears to be some evidence that hybridisation occurs under eonditions 
of cultivation between Phalaris minor and P. tuberosa, Eew, if ajiy, of the com- 
mercial samples of seeds of ^‘Toowoomba Canary Grass^^ are pure P. tuberosa, and 
the majority would seem to be closer to what Hackel called P, stenoptera. Assum- 
ing (as we must) tliat Phalaris tuberosa has the two sterile lemmas develo])ed and 
that P. minor has only the upper sterile lemma dieveloped, tlien some, or the 
majority of the commercial seed resembles that of P. minor with a narrower llorett 
and tlie j)lants are perennial in habit. We notice that the strains of Toowoomba 
Canary Grass under cultivation locally vary considerably in the production of the 
internodal swellings which are a feature of P. tuberosa. In other words, much of 
the Toowoomba Canary Grass is identical with Hackel’s Phalaris stcnoptera, but 
lather than regard this as .i, \alid species it is better to regard P. stcnoptera as 
typical of the P. iuherosa-P. minor hybrid, and not as a synonym for P. tuberosity 
Linn. 

In dealing with this hybrid form which occurs so freely in commercial sam]>lea 
of tuberosa’’ seed, the character of the lower sterile Jemma is of no importance, 
and the onlj^ reliable test between such setnl and that of P. minor is the germinafion 
test referred to below. 

The above condition would account for the statement of Ewart in the “Fknu 
of Victoria,” p. 135, ^^Appareiitly pure seed (of P. stenoptera) often ai)pears to 
liroduce seedlings of P. minor and P. hulbosa.'' 


(TIMMERCIAI. SEEDS. 

Some ditliculty has been experienced in obtaining indubitable sml of '^PhaJans 
tuberosa'^ of reasonable jiurity, this being usually adulterated with seeds of P. minor, 
an annual siiecies which it is undesirable to incorporate in perennial i)astnros. The 
difference in price between the seeds of the two species also makes such adultera- 
tion undesirable. The seeds of both species vary in colour from a jiale U) a dark 
brown, but usually may be separated on their shape and the form of the sterile 
florets. In the case of machine dressed seeds the sterile florets are usually damaged, 
thus making the shape the main superfieud feature for distinguishing them. Ilie 
seed of 'T. tuberosa'^ has an average length and breadth of 3.25mm. and 1.25mm. 
respectively and is rather narrow-ovate-elliptical gradually tapering to a point, lu 
(iomparison, the seed of P. minor is broadly ovate-elliptical, rather more abruptly 
narrowed to a point, with an average length of 2.75mm. and breadth of 1.25mm. 

A certain amount of variation in shape occurs, and dithculty is sometimes ex- 
jierienced in distinguishing between nari-ow seeds of P\ minor and small seeds of 
“ tuberosa/^ particularly after machine dressing has damaged the sterile florets. In 
such cases where determination by means of external characters is unsuccessful, 
the seeds of the two species may be separated by means of a germination test car- 
ried out on damp blotting paper. The ix>ats, and more particularly the root caps 
of P. minor seedlings show a reddish colour, while those of tuberosa"^ are a 
greenish-white. By a simple count with a given number (say 100) seeds the ap- 
proximate percentage of ^^P. tuberosa^^ may be estimated. 
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It is evident that samples of tuherosa/* containing* impurities of the annual 
species, or even consisting entirely of them as sometimes is the case, have had a 
considerable effect in retarding the development of Toowoomba Canary Grass. 
Farmers buying the seed as a perennial species, and finding that the })lants die out 
during the first season (due to such impurities) naturally (ionsider the Toowoomba 
Canary Grass unsuitable for their district. To quote an example: an introduced 
line of seeds from ovtirseas received as P. tuherotia was planted in th(‘ local experi- 
mental plot. Upon flowering it was determined as P. mmor and died out towards 
the end of November. Although a good sample of the annual species, this seed 
would have been useless — in fa(‘t detnmental — in a permanent pasture s(‘ed mixture 
for which purpose the bulk was ])rohahly used. 

^‘Phalaris iuherosa"' is not a heavy seed producer, and this, together with the con- 
siderable demand made on the comparatively few producers, has made the seed ex- 
pensive. By careful collecting in a reasonably pure crop, seeds of 95 per cent, 
purity can be obtained. Usually the germination is comparatively low, probably 
duo to irregular ripening of the seeds within the heads, sfj that a sample giving a 
germination of 60 per cent, must be eon.sidered quite good. As with most other 
commercial seeds, even if the above conditions are fulfilled, care .should be taken to 
select a reliable strain, since even ^vithin the species there is a variation in leaf pro- 
duction, permanence and other features affecting the value of the grass. This diffi- 
culty is best overcome by buying from a reliable seedsman or producer. A system 
of Government certification of “P. tuherosa^^ seed would simplify the buying of 
seed, and generally assist the establishment of this grass. 

Little .seed of /^ minor and P. canariensis is sold for agricultural purposes, and 
as yet the other species mentioned in tliis paper are in their early experimental 
stages locally. 


KXJ*LAXATJON OF PLATP:s 
Platk 1 

A — G Diagrams of panicles (reduced Jii size) 

A. I^halaris < anarivnmg, Linn B P minor, Hetz C I* luheioHU, Linn D /" luer- 
Kh’Seens, Desf B. I*. Nees F P, arundinairn, Linn G P imnidora, l^nn 

il. Diagram illUBtratmg the growth of P tuhtousa, showing the intcrnodml Bwellings the “tubers," 
J Diagram of the ligule of Phalctria 

K. — Q. Drawings of fruits (magnified eight timrs) 

K. /*, canarienitis L P. minor. M. P lubnosa X. P fOcnih'ftrcuM o p para- 
do.ru F* P anf/ustu Q P oi undmovra 


Plate II 

Spikelets and fruiis (“seeds"). 

(The numbers following the letters refer to florets ) 

A. P. rananendis, Linn. Haywood. Staffordshire, England P P Thornton. \tig V.cjl 
B P, mmor, Retz. Merredlii. W.A. W. M. Came, 1924 

C. P, iuhorona, Linn. Eamsileugh, (Jlago, New Zealand, II. H. Allen 

D. P. caerulescvnd, Desf S .Ivan de Alcaras, Spain K. Bourgeau, .Inly, ISfiO 

K. P. angusta, Nees. BaHsendeun, W.A C. B. Palmer, Xo\ , 1920. (E2 is again enhiiged 

from El.) 

F, P. arundinavea, Linn. Glumes from Hitchcock’s Text Book of Grasses; fruit from “(^.iiiary 
Grasses of New Zealand," Allen & Zotov. 

O. P. pnradoxa. Linn. Bassendeaii, W.A. C. H. Palmer, Oct., 192H. 

The fruit of Phalarls arundinacea in Plate I. is drawn from seid received from the Waite 
Research Institute, South Australia. 

The fruits and glumes of P. iuherusa are drawn from New Zealand specimens, and although 
apparently typical, may not be true P. tuhvrosa. 
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BROWN ROT OF CITRUS. 

A SKKiOUS DISEASE THAT CAN BE EASILY PREVENTED. 

If. A. PiTTMAK, B.Sc.Agr., Plant Pathologist. 

There are two forms of “Brown Uot’^ present in this State on Citrus spp^ 
(1, 2, 3),* one of which, due to the fungus Phytophthora hibernalis, Carne, occurs 
mainly during the cold wet weather of the winter; while the other, caused 
by Phytophthora (Pythiaoystis) rifrophthora (Smith and Smith), JiCOnian, causes 
losses during the warm moist weather of the late autumn or spring. While at one 
time the cold weather disease apparently dominated the situation in this State 
and the warm weather organism was little, if at all, heard of (1, 2, 3),* the warm 
weather disease, known for sake of clarity as the ^^Californian’^ Brown Rot, has 
become of very considerable importance, especially on lemons, during the past 
two years. 

During October, 1Q30, almost complete defoliation of lemon trees was caused 
by Phytophthora ntrophthora in a number of localities on the Coastal Plain 
and in the Darling Range. Unwarned by this occurrence, many neighbouring 
orchardists lost Jilrnost their complete crop of lemon fruits and leaves in the spring 
of 1931 on account of the ravages of the ^^Californiati’^ disease. When fisked why 
they had not sprayed their trees in the autumn as a routine ]> recaution ary measure 
against ^‘Brown Rot,^^ many replied that they had come to regard the “usuaV^ form 
of ‘‘Brown Rot^^ as of little consequence in ordinary years, provided the lower 
branches were kef)t well pi'uned up off the ground. A little fruit would always 
be spoiled and more or less foliage lost, but “nothing to w’orry about.^^ 

Such an attitude is incoinprtdiensible to the writer, who regards preventive 
spraying of citrus trees in this State as just as much a routine part of the process 
of growing them as manuring or cultivation. 

SYMPTOMS OF THE DISEASE-GENERAL CONSIDERATIONS. 

The “Calif ornian'^ Brown Rot as it occurs in this State agrees with American 
experience in that it is essentially a disease of lemon leaves and fruit. Orange and 
mandarin trees growing amongst almo.st entirely defoliated and defruited lemon 
trees are usually comparatively little affected. On the other hand the “Australian” 
form attacks oranges and mandai-ins more frequently than lemons. Other varie- 
ties of citrus than those already mentioned are only grown to a very small extent 
in this State, and no observations have been made concerning their susceptibility 
to attack by either parasite. 

Both forms occur very much more seriously on very heavy clay soil with a 
high moisture content than on lighter and better drained soils. Lemon trees grow- 
ing on very sandy soil frecjuently show hardly any trace of Brown Rot, whereas 
similar trees on heavy soil a short distance a>vay on the same orchard may, at the 
same period, be almo.st completely defoliated and have most of the fruit affected. 

The .symptoms shown by affected fruits and leaves are very much the same on 
matter by which of the parasites the disease is caused. 

FRUIT SYMPTOMS. 

Affected orange and mandarin fruits develop ^ a dull browm area, usually on 
one side, which spreads outwards from the original point of infection in a more 
or less circular fashion until the whole fruit may be involved. The affected areas 

* See references to literature cited at end of article. 
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remain firm to the ioucli unless secondary organisms have gained entry. Orange, 
lemon, and mandarin fruits affected with brown rot are accompanied by a very 
penetrating and characteristic odour, quite distinct from the odours produced in 
rotting citrus fruits by such organisms as ''Blue Mould,” Penicillmm spp,, or the 
^'Sour Rot” fungus, Oospora eitri-aurantiL 

Jf free from secondary organisms, the affected areas become dark brown, dry, 
and eventually sunken; the whole fruit finally shrinking to a hard, dry mummy. 
This, of course, usually only occurs when the fruits are kept in a dry place. In 
the orchard, however, where the infected fruits are frequently moistened by rain 
or dew, secondary organiMns almost invariably invade the '‘Brown Rotted” fruits 
and prevent mummification. 

During wet conditions in the orchard, or when placed in a moist jar, a whitish 
growth of fungal threads (nipcelium) develops on and around the lesions. Where 
fniits are borne in bunches and one or more is obviously affected with '‘Brown 
Rot,” the apparently sound fruits growing in contarjt with the diseased are gener- 
ally also infected. The first-infected fruits and leaves are generally those In con- 
tnet with, or close to the soil, hut later on infected fruits and leaves may be found 
at any position in the tree, due to the flicking of spores (fungus-seeds) in drops of 
moisture by the movement of the branches to higher jiarts of the same or neigh- 
bouring trees. In general, however* the disease is progressively less abundant 
towards the top of the tree. 

Affected lemon fruits develop a washed-out, tightly-drawn, pale yellow or 
almost white colour on the diseased areas, showing in niarkt^d contrast to the 
brighter yellow of the sound skin. A pink or reddish stain may mark the ])oint 
of infection in the case of the “( -alifornian” form, but has not been observed with 
the “Australian” diseas<‘. The affected areas eventually turn brown. In the rare 
absence of secondary infection, diseas<Ml fruits shrink and dry. 

LEAF SYMPTOMS. 

Affected leaves of lemons, oranges, and mandarins develoj) dark -coloured, 
water-.soaked areas, usually at the tips, but sometimes at the edges, or occasionally 
Iocate<i in the middle of a leaf. Diseased leaves curl up towards the tips and 
chanmteristically fall very readily while still green and healthy-looking over the 
greater part of their surfaces. The falling of the leaves is one of the most obvious 
signs of the pr(‘sen<'e of the disease in tlie early stages. Affe<»,texl leaves which 
remain attached to the tree eventually become brown in colour over the affected 
areas. 

Leaf and fruit infections tend to be more common on the sides of the trees 
sheltered to some extent from the sun and wind, on those ]>arts of the tree 
which remain moist longest after rain. In densely foliaged trees the disease some- 
timt's works in a funnel-like manner from the bottom to the top of the tree, leaving 
an outer zone of loaves and fruit unaffected. 

CONTROL. 

L The winter form of Brown Rot can be very readily prevented in this State 
by spraying the lower two-thirds of the tree in the autumn, say at the middle to 
the end of April, before the autumn rains commence, with home-made Bordeaux 
mixture, 5-5-50, or, if preferred, with commercial ready-mixed so-called "Bor- 
deaux” powders, at the rate of one pound to five gallons of water. To ensure the 

♦ True “ Bordeaux mixtures are those in which the bluestoiie is neutralized 
with lime: those in which the neutralizing is done with soda should more properly 
be known as ‘‘Burgundy’’ mixtures. Generally speaking, these latter are more cauatie 
than the former. 
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n4axi)nimi possible protection, V 2 lb* of calcium caseinate spreader should be added 
to each ;>() gallons of spray. In mixing the spreader, make the retjuired amount 
of calcium caseinate into a paste in a billycan, jug, or other suitable receptacle by 
putting the caseinate into the dry container and then adding as much water by 
volume as there is caseinate. 8tir, so as to form a thin paste (just in the same way 
as powdered skim milk is mixed by the experienced housewife for human use ) and, 
when made into a paste, dilute with water and add to the mixture in ^he spray 
tank, keeping the agitator going during the process. 

The tninks of the trees should be well drenclud with the spray as a pre- 
cautionary measure against “Brown Rot gummosis,*^ which has been found on the 
trunks of citrus trees, especially lemons, in several orchards in this State on very 
heavy moist soils. 

2. To guard against further infection in the spring by the “CaliCornian” 
organism, spray the lower two-thirds of the trees with Bordeaux o-o-oO in late 
winter oi* very early spring, say in the lirst or second week of August. 

]] more ihan tlie lower two-thirds of each tree is sprayed, a serious increase 
in the number of scale insects is likely to occur, owing to the killing off, by the 
Bordeaux mixture, of the beneficial fungi which parasitise the scale insects and 
help to keep them in check. 

When spraying the trees, the soil below, and also in between the trees, should 
be s])rayed with the Bordeaux, as infection carries over from one year to another 
in diseased tissues in the soil. Moreover, quite apart from its fungicidal value, 
Bordeaux mixture has a tonic effect on the growth of citrus trees; crushed blue- 
stone up to 2 or 3 pounds weight per tree being applied annually to the soil 
in certain cases to prevent or cure the physiological die^baek and gumming disease 
known as “Exanthema.’’ (See Depailment of Agriculture lieaflet 176, 2nd edi- 
tion. ) 

Tf spraying is delayed until the disease is already well established, the disease 
will continue to show up on a further lot of leaves and fruit for about ten days 
or a fortnight after spraying, as the spraying is a preventive, not a cure; so that 
any infection which has taken place just prior lo spraying must run its course, 
quite irrespective of the fact that a deposit of poisonous material is covering the 
outside of the recently-invaded tissues. 

I^eafiet No. 314, which gives simple directions for the preparation of Bordeaux 
mixture in either small or large quantities, is obtainable, free of charge, upon 
application to the Department of Agriculture. A full account of the preparation 
of this excellent fungicide can also be found on pages 600-609 of the December. 
1930, issue of the “Agricultural Journal.” Growers are especially advised to make 
use of stock solutions of bluestone and of lime, as therein advised, to simplify the 
process of making the Bordeaux. The directions should be followed very closely, 
and growers should be particularly careful only to use the vei^ best freshly-burnt 
or “quick” lime. Air-slaked lime is useless for the prei^aration of Bordeaux mix- 
ture. A rough but useful test whicb should always be made after the Bordeaux 
mixtui’e has been prepared, and before spraying the plants with it, is to dip the 
clean blade of a penknife or a bright piece of iron, such as a shiny nail, into the 
mixture for several minutes. If the mixture does not contain enough lime, a 
reddish-brown deposit of copper will form on the iron and more lime will need 
to be added, until, on further testing with a fresh knife blade or shiny nail, no stain 
ik obtained. If this test is always carried out before spraying with the Bordeaux 
mixture, there need be no fear of burning citrus plants with the spray. 
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3. In addition to spraying iu the autumn and early spring with Bordeaux 
mixture, the eontrol of this disease will be facilitated if any excess branches are 
thinned out so as to allow plenty of light and air into the centre of tlic tree to dry- 
up the moisture as rapidly as possible after rain or dew, etc. 

4. Any very low-hanging branches which tend to drag on the ground in the 
wind or when weighed down by fruit or by rain should be pruned back so as to 
leave at least a foot of clear space above the ground all round the tree. This will 
allow greater freedom of air and light movement and will facilitati* the drying 
of the leaves and fruit after rain or dews, etc. Phytophthora spp. are water-loving 
organisms, and it is only in the presence of abundance of moisture that they can 
infect the plant tissues. 

5. For the reason just indicated, the drainage, if defective, should be im- 
proved. 

(). Should the spraying not have been done early enough to prevent the dis- 
ease establishing itself, spraying should be carried out at the earliest opportunity, 
he., during the earliest fine bright weather. 

7. All diseased fruits should be gathered up and destroyed by boiling or 
burying in a deep hole well away from the site of the orcluird, and where there will 
be no danger of flood waters unearthing them and spreading them around tlie 
countryside. 

LITEKATI HE VITFA), 

(i.) Came, W. M. --“A l*relimmarv (Vnsus of the Plant Diseases of Soiith- 
AVestern Australia,” Journ. Ix’oy. Soc., W.A., V\d. XI., ])]). 43-48, 1924-5. 

(li. ) , “A Brown Pot of Citrus in Australia," Journ. Hoy. Soc., W.A., 

A"ol. XII., pp. 13-41, 1<)25.(). 

(iii.) , “Additums to the Plant Diseases of South-Western Australia,’^ 

Journ. Hoy. Soc., W.A., \'ol. XIV., pp. 2.3-28, 1027-8. 

(IV.) , *‘Citrus Diseases, Broun Hot and Leaf Bliglit." Journ. Dept. 

Agiic W.A., Vol I. (2ud senes), No. 1, pjK 510-.')22, Dee., 1021. 


CLOVER SPRINGTAIL (LUCERNE FLEA) (Smynthtiris viridis) 

INVESTIGATION- 

L. J. NE^^^ux, F.E.S., Government Entomologist, 
and 

H. WoMERSLEY, A.L.S., F.E.S., Entomologist, Section of Pasture and Field Pests, 
Division of Economic Entomology, Council of Industrial Research, C.S.l.R. 

One of the results of this investig*ation has led to the discovery- of a predatory 
mite which gives promise of considerable natural control of the Clover Springtail. 

This predator is one of the Snout Mites (Bdillidae), in particular a spe<?ies 
known as Biscirus lapidarius (KramerL This discovery was made as a result of 
considerable research in the held in v-arious parts of the flea-iufested areas. 



290 


JOlIRNAL OF AGRICULTURE, W.A. 


[June, 1932. 


This predator is now known to occur at Waroona, Burekup, and Denmark. 
In each of these places there is considerable evidence of its utility as a controlling 
factor. 

With the object of further assisting this work, the co-operation of all fanners 
is desired on the following lines; Wherever the flea was at one time prevalent 
and IS now known to be deflnitely on the decrease, search should be made for this 
predator, and at the same time this information forwarded to this Department. If 
such conditions are found, it is inadvisable to adopt any artificial treatment 
owing to the risk of destroying the beneficial creature. Before such determina- 
tion is arrived at, ho^\ever, examples of the supposed predator should be sub- 
mitted to the Department of Agriculture for definite determination. 



Jiischi'Uit layidarim (Kramer). 


One of the Snout-mites (Bdeh 
lidae), predatory on the Clover 
Sprhigtail (Smiiithuruji viridift). 


Description. 

This predator is a small light reddish to dark red mite, which runs about 
actively in close proximity to the surface of the ground amongst the clovers and 
other pasture plants. It can be recognised by the presence of a long snout (see 
illustration), eight legs, and two long feelers (palpvs). 

It has a habit of hiding, particularly during warm, dry spells, under pieces 
of bark, slats of wood, or other suitable cover. When the identity of the mite 
is definitely established, it can he distributed to other parts of the infested area 
b}' transferring the slabs of wood or other shelter to which it is clinging. By 
taking this action, the beneficial mite can be greatly assisted in its welcome spread. 
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FERTILISERS* 

N. Davknpokt, lns|)(H'tor of Fertilisers. 

The Fertilisers Aet, 1J12H, provules that a list of tlie fertilisers reuistered for 
eat^h current fertiliser year may be iiublished, and the appended table shows all 
registrations up to 31st May of this yeai. 

The unit values computed from the prices of tlu'se fertilis(‘TS are listed below, 
as are also those for 1931 for comparison. 

The greatest reduction in unit values is that for nitrogen in organic, fer- 
tilisers such as bonedust, blood and bone, etc. In this case a fall of from 32s. to 
24s. per unit has occurred, ecpial to 25 per cent. 

There is little variation shown in the prices of water, citrate and add soluble 
phosphoric acid units, the only revision being the raising of the water and 
citrate soluble forms by Id. per unit. 

The price of nitrogen, as sul])hate of ammonia, has dropped 2d. ])er unit to 
12s. 6d., but there is still a considerable difference from the English price of 5s. 
4d. per unit. 

There has been a marked increase of both forms of potash, viz., sulphate and 
muriaU*, [irincijially due to varying c.xchange rates between the (/Ontinent and 
London and Australia, combined with depiTciation of sterling and increased pro- 
duction costs. 


UNIT VALUES. 

MTIOXJKN (n). 

1031. 

. 1 . 

As blood and bono, bonedust, and bone and tlesh ... ‘i'2 0 

,, nitiate ... ... ••• ••• •• 20 0 

,, ammonia ... ... ... 1- ^ 

PHOSCHORU’ 

As water soluble .. “t t 

,, citrate soluble .. ^ 

„ acid soluble ; — 

in Ixmedust 

in blood and bone and other animal fertiliser.s (> 0 

in basic phosphate 

in superphosphate and rock phosphate ... 2 6 

POTASH (KgO.) 

As sulphate ^ ^ 

muriate 


1032. 
s. d. 
24 0 
20 3 
] 2 (> 


4 2 

4 2 

6 6 

5 6 

r> 6 

2 6 


7 4 
5 8 



FERTILISERS. 

The follonriiig fertilisers have been registered at the Department of Agriculture, under the Fertilisers Act. for the year commenced I**! !?ovember, 1931:- 
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THE PEA WEEVIL 
(Bruchus pisorum, Linn)* 

By L. J. Newman, F.E.S., Oovorniiu’nt Eiitoni(>lop:ist. 

The Pea Weevil is j'ound iu many parts of the vvoild, but until quite recently 
was not recorded in Western Australia. Tt is regarded as a native of Europe. The 
spread or distribution of this pest has undoubtedly been ])er medium of infested 
seed. 

Just bow and where it gained entrance to our State may never be determined, 
but the fact remains that it has b(*eome established in se\'(‘ral areas in tin* South- 
West. Local infested seed has been obtained from several widely se])arated 
localities. 

These notes have been prepared with the object of as.^isting giowers in recog- 
Jiising the weevil when they see it, and advising what metlaak of pi'ev(‘ntion and 
control to apply. 

It is not a true Aveevil in tin* entomological sense, but gene» ally it is known as 
such, hence the common name, Pea Weevil. 

The damage caused is, in the main, to held pea cro])s grown for storage and 
diy feed pur])oses. Peas grown for eonsumf)tion in the green stage are not seri- 
ously injured. The tiny g!uhs may be present, but being so undeveloped they do 
not ah'ect the food value of the j^eas. 

This so-called weevil does not continue to breed in stored diy ]>eas. The attack 
never begins in storage and .sto))s with stored seed, with the emergence of the in- 
.socts that came within the seed from the Held. If the iieas are free Avhen gathered 
from the held, they will not be attacked by this weevil. The infestation only takes 
])lace in tJie held, when the peas are green and in the pod. Jt is essemtial to the full 
development of the lal’^^'l in the pea for the seed to reach maturity. 

Infested seed stored away permits of the life cycle of the insect being com- 
pleted. Infested seed is rendered useless for sowing and for feeding puiq loses. 

DESCRIPTION OF ADULT. 


c 

Fig. 1. — Pea Wecvdl: a, beetle; &, grub; c, pupa. True 
length of beetle shown by line at its right. 

(Chittenden IT.S.D.A. Yearhool', 1898.'/ 

General colour, from fawn brown to dark rusty brown, shading to black, with 
small patches of white hairs that form white spots upon the elytra or wing covers. 
There is also a distinct white patch at the basal centre of the thorax. The wing 
covers are shorter than the abdomen, leaving the pygidinm or last dorsal segment 
exposed. 

This segment is furnished with dowuiy white hairs, Avith the exception of two 
black areas which, in contrast to the white, constitute conspicuous markings. 
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The legs and undersides of the body are dark reddish black. The antennae or 
feelers black, with the last four segments reddish yellow. The body length is be- 
tween 3/16in. and l/4in. The mature beetles are capable of flight. The adults 
make their appearance any time after December. Those that emerge and those 
that remain in the seed appear to aestivate during the dry summer months. 

As the early winter comes in, some of the beetles become active. The bulk of 
them, however, do not issue fortli until the early spring. Tt is certainly the spring 
outbreak that we have to fear, as it is this brood that attacks the young forming 
pea seeds. 

The beetles appear to feed upon any i)art of the plant, but do not cause serious 
damage. It is to the stored seed that the great economic loss occurs. 

The Eggs , — These are oval, yellow bodies, glued to the exterior of the young 
pea pods. They are generally deposited singly, for the reason that there is only 
suflicient nourishment in a pea for one laiwa or grub. From 25 to 30 eggs are de- 
posited by each female beetle. 

The normal S))ring incubation period for the eggs is about 21 days. 

The Larva , — The young grub, upon hatching from the egg, immediately bur- 
rows straight down into the pod!. It ])ossesses six short inconspicuous legs and 
powerful gnawing jaws. Having bored through the pod, it selects a young develop- 
ing pea and cuts its way into it. Once ensconced within the pea, the larva or grub 
moults, when its legs are reduced to mere stumps. Here the grub spends the whole 
of its life, which occupies about three months, going through several moults, finally 
pupating and eventually cutting its way out an adult beetle. 

The ginb, before pupating, eats away the substance of the pea at one end, 
leaving only a thin circular semi-transparent cap, which is easily noticeable and is 
a typical indication of an infested seed. 



A. — Showing exit hole of adult weevil B — Adult weevil within pea 
ready to emerge. C & D. — Infested peai? showing t.\pical indi- 
cation of the weevil within 

Ori (j t nal — A n tl rv ? ro rthu. 


The Pupa , — This stage is also spent within the pea and lasts under normal 
weather conditions for three weeks. 

PREVENTIVE AND CONTROL MEASURES. 

Knowing that this pest is spread per medium of infested seed, keep a keen 
lookout. Any insects found in seed peas should be forwarded to the Entomological 
'Office for identification. Never sow infested seed. If growing for seed, gather as 
Boon as sufficiently ripe for stripping or thrashing. The longer the crop is left 
standings the greater the damage. 





June, 1032.1 


JOURNAL OF AGRICULTURR, W.A. 


299 


When seed has been han^ested, and weevil is suspected, treat with some ap- 
proved fumigant. If this treatment is given as soon as the seed is gathered very 
little harm will have been done, as the larvae or grubs within the seed's have not 
reached their greatest damaging stage. If kept for a month the gnibs will have 
greatly increased in size and eaten out large cavities in the peas. If kept for two 
months, without treatment, the grubs will have matured, resulting in only the outer 
shell of the pea being left. It is obvious that the seed must be treated as soon as 
gathered. The fumigant recommended is carbon-bisulphide. 

The pea crop should be sown as early as possible, so that the crop can be har- 
vested before the weevil has become seriously active. It is advisable to harvest the 
crop as much on the green side as is safe, rather than is usually done when the seed 
is left to get dead inpe. Pea hay or straw so cut contains a higher nutritive value; 
the seed is heavier and its germinating ])pwers are not affected. 

Rotation of crops is an important method of control. Eacdi yeai* the pea crop 
should be put in as far away from the previous year’s crop as ]»os‘<ihle. This is 
necessary because many of the infested peas are shed to the ground before the crop 
is ha Invested . 

A good purpose is served by allowing pigs or poultiy to feed over a ]»nddock 
which has previously carried an infested cro]>. They ^v\\] clean u}> all the fallen 
peas. Infested land must be later thoroughly ploughed, seeing that the soil is well 
turned over. 

All })eas kept in storage shouhl be bagged in sound bags, the tops being 
securely tied. If infested, the weevds will hatch out and die in the hags without 
f u rt h e r re i >rod ueti on . 

Hot Water Treatment . — Pea seed may be soaked for live minute^ in a mixture 
of two parts of boiling water to one ]>art of cold water, without being hamied, yet 
the grubs inside them will be destroyed. If not being sown then, they should be 
dried as rapidly as possible. The quantity of water used must be considerably in 
excess of the bulk of seed treated to allow for the take ui> and the complete cover- 
ing. This is probably the most economical method the ffirmei* can use for the treat- 
ment of small lots of seed. 

Fumigation . — The imM effective method i> the exposure of the seed to the 
fumes of carbon-bisulphide. For the best results the seed should be treated as soon 
as possible Jifter gathering. 

For the purpose of applying this ga-*, it is es.sential to jirovide an air-tight 
room or receptacle. These should be te.sted and proved to be gas tight. The amount 
of the fumigant to be used is calculated upon the cubic feet of space to be fumi- 
gat(^d. In the treatment of the pea weevil, it is essential to give a strong charge 
to ensure the gas penetrating the tine borings made by the grubs when entering the 
young developing peas. 

Formula . — To every 3,000 cubic feet of space use 3 lbs. of carbon-bisulphide. 
The fumigant may be poured directly on to the seed or on to pieces of bagging or 
into shallow dishes. Being a heavier than air gas, it is always applied to the top 
of the produce being treated. The gas falls downwai’ds and has a most penetrating 
power. The period of fumigation should not be less than 48 hours, and should not 
exceed 60 hours. 

To find the cubic contents of a room or other receptacle having rectangular 
sides, multiply the length x breadth x height. Example: — A room 10ft. x 10ft. x 
10ft. == 1,000 cubic feet of space. 

A good sound barrel makes a good medium for the fumigation of small lots 
of seed. Take an ordinary 25 gallon barrel. This will accommt)date a 2001b. bag 
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of seed. It should be made as airtight as possible by the appli(^atioii pf two or 
three coats of paint and the stufiTing up of any joints at tlie bottom. To a barrel 
of this size, use one fluid ounce (two tablespoonfuls). If any leakage is suspected, 
double the dose. The barrel should be covered with wet bags, weighted down. 

If any other type of small container is used, calculate the amount of fumigant 
to be applied by the weight of seed to be fumigated. 

Formula. — To ever>^ 2(M) lbs. of seed, use 1 fluid ounce of carbon -bisulphide*. 

Warning. — In using the carbon-bisulphide, all naked lights must be kept away, 
as it is explosive and inflammable. Do not enter any room so fumigated until it 
has been thoroughly ventilated and all traces of the gas have disappeared. With 
ordinary care and intelligent application, this fumigant is perfectly safe to use. 

As this weevil has the potential possibilities of becoming a serious pest to held 
peas grown for storage and seed, every effort should be made to restrict its 
breeding. 


Literature cited. — Pea and Bean Weevils. 

S. H. Skaife, B.A., Assistant Entomologist, 
Departmejit of Agriculture, Pretoria, 1918. 


SOLENOPOTES CAPILLATUS, ENDERLEIN, A SUCKING LOUSE 
OF CATTLE HITHERTO UNRECORDED FROM AUSTRALIA. 

B. A. O^CoNNOR, B.A., B.Sc.Ag., Agricultural Adviser. 

On 16th March of Ihe ])reaent year Mr. . 1 . F. Filmer, B.V.Sc., Seinor V'eter- 
iriary Surgeon attached to the Departmental staff, brought m for identification 
some lice which he considered appeared unfamiliar. They had been found clus- 
tering on the neck and head of a heifer at Herne Hilh about 15 miles from Perth. 
On examination, the lice proved to be neither of the common sucking lice of cattle, 
LinognatJms vituli, L. and HaematopivKs eurg.sternns, Kitsch., hut appeared to 
belong to the genus Solemt poles. Reference t^) Bishopp’s ))aper on Soleriopotcs 
capillatus, End., established that the local specimens wert* of that species. 

Slight variations from Bishopp^s description oc('ur in the chaetotaxy, but these 
do not appear to be of specific importance. The two Miiall spines occurring on the 
dorsal surface of the head near the median line opposite the i:)oinl of attachment 
of the antennae, were not found in the local specimens. The number of spines on 
the fifth abdominal tergite is given by Bishopp as () to 8, whereas in our specimens 
there are as many as 10. Also, on either side of the dorsum of the mesothorax, 
slightly inside and posteilor to each me.'-othoracic spiracle, is a long spine, Lair- 
Uke at the end, similar to those occurring on the terminal portion of the abdomen. 
Such a spine is not mentioned by Bishopp, 

The occurrence of the lice on the neck and head of their host agrees with 
Aishopp^s statement that ^Hhe species shows a marked tendency towards attacking 
in dense groups abou6 the head and neck of the host.’’ 

As far as the writer is aware, this species has not fonnerly been recorded from 
Australia, and no sati^actory explanation can be advanced to account for its 
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of Solenoiioics capillalus 
attached to hair of host. X 60. 



Solawpotes capillafns: Ventral 
view of male. X 70. 
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Solc7iopot€s capillatus : Ventral 
view of female. X 45. 


Solenopoics capiUatus*: Dorsal 
view of female. X 45. 
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presence in this State. Enderlein described it from a male taken on cattle at 
Leipsig, Germany, in 1904. It was not known to occur in U.S.A. till 1917, when 
H. P. Wood identified specimens as belonging to this species. The earliest record 
from U.S.A. given in Bishopp^s paper is 20th March, 1910. 
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SILAGE COMPETITIONS, 1932* 

WITH SOME NOTES ON MAKING SIloAGE. 

G. K. Baron-Hay, Superintendent of Dairying. 

During the past season the into'est shown by farmers in the production of 
silage has been most marked and has led to a considerable increase in the number 
of silos and stacks throughout the whole ot the dairying districts. One of the ways 
in which this interest has been brought home to farmers is by the number of com- 
petitions held by various organisations in connection with the judging of the best 
exhibit of silage both at shows and in the field. These competitions have brought 
out very forcibly a number of facbirs which are essential for the production id' 
good silage in an economical manner. The results of these competitions aie given 
below, together with a few notes which will be of interest to those intending to 
make silage during the coming season. 

HARVEY AGRICULTURAL SOCIETY— SILAGE COMPETITION. 

The Field Committee of the Harvey Agricultural Society, which is a com- 
mittee whose duty is to encourage and incpiiro into various methods of agriculture* 
which would be of benefit to the district, recommended the carrying out of a Silage 
Competition for the first time last season. Only three entries were received, 
although a number of other stacks were built in the district, the owners of which 
did not consider them suitable for competition. 


Judging Avas canned out late in February by Mr. C. Giles, Dairy Adviser, 
with the following results: — 


Name. 

i 

Material 

and 

Mixture. I 

Tyix*, 

Palata- 

bility 

and 

Value. 

Per- 

centage 

Waste. 

Time of 
Cutting. 

Work- 
manship, 
Finish, 
et(?. 1 

Total 

1 Points. 

S. Fry, Bengor 

18 

26 

23 

9 

8 

84 

J. Smith, Wokalup ... 

18 

23 

21 

8 

8 

78 

a Bowers, Brunswick 
Junction 

20 

16 

18 

8 

8 

70 
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Mr, S, Fry, Benger. — A very goad sample of grass silage; approximate ton- 
nage of stack 45-50, of a light brown acid type; readily eaten by stock. 

Mr, J. Smithy Wokalup. — Stack approximately 20 tons; acid tyi)e; brown in 
colour, showing less succulence than above; cut at later stage. 

Mr, S. Bowers y Brunswick. — Aj)proximate tonnage 20-25; dark sweet silage, 
excellent mixture (clover predominating), but ensiled at too high a temperature 
due to late cutting and slow handling. 

The Judge, Mr. C. Giles, in his remarks stated that the waste in the stacks 
examined was excessively high, ranging from 20 to 30 per cent., which, however, 
could be avoided by earlier cutting and carting more rapidly from the field to the 
stack. The stack also should be opened from the top, the silage being removed 
in layers rather than from the side. 

Several stacks in the district slipped over on the eastern side dui iiig the s(‘ason. 
This was caused by the long bouts of hot easterly winds experienced, causing 
excessive drying and thus admittance of air into the windward side of the stack. 
It is suggested that where the stack is built in an exposed ])osition, the windward 
side should be protected by bushes or bags. 

BALIXGPP AGRICrLTFRAL SOCIETY— SILAGE COMPETITION. 

In order to encourage the building of a larger number of stacks for the con- 
servation of fodder in this district, the above Society promoted a competition for 
the best silage stack. 

Stacks were judged during the la^t week in March. Results of points allotted 
are as given in the following ta])le:— 


Name. 

1 j 

1 Material i 

1 and 

, Mi.xture. 

TyiK*. 

PalatH- 

bilit.y 

and 

Value 

Per- 

centage 

Waste. 

I 

, Time of 
j (’utting. 

Work- 

manship, 

Finish, 

ete. 

1 

Total 

Points. 

M. DiniKtan ... ... 

j 2(1 , 

27 

o.> 

! 0 ! 
j j 

! « 

1 

84 

F. Holbrook 

1 

1« 

3U 

: lo 

10 


j 80 

H. M. Mouldeii 

15 ; 

27 

JH 

; J 

9 1 

76 

G. E. White 

i : 

27 

! 

1 

7 

! 5 

74 

W. Jenkins ... ... 

15 j 

23 

i '2 

1 7 

i 

0 

1 ! 

63 

W. Bailey 

1 u 1 
[ 1 

15 

1 * 

I 10 1 

1 1 


50 


The following notes on the stacks examined wei-e made by tlie Judge, Mr. M. 
Cullity, Agi’icultural Adviser: — 

Mr. M. Dunstan. — ^^'^ery good sample of subterranean cloNcr and grass silage; 
slightly acid; of a good gi’een colour, the clover being only slightly (dianged. 
Wastage was due to the uneven settling and to opening tlie stack by cutting into 
the side. 

Mr, F, Holbrook. — A good stack of clover and grass silage with an excellent 
appearance. 

Mr. H. M, Moiilden. — Practically a pure grass silage, slightly acid, with a 
yellowish-brown colour. The wastage was greater in this stack than in the grass 
and clover mixture. 
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Mr, G, E, White , — A stack of oat, grass, and clover silage which varied from 
sweet to acid and of a brown to green colour. Much waste occurred from opening 
the stack from the sides. 

Mr, W, Jenkms . — Stack composed almost completely of grass, slightly acid, 
dark brown to yellow. Wastage jdue to the sides not being sufficiently tramped, 
and tile material used being cut rather too mature. 

Mr, W, Bailey , — Stack composed of oats with peas on top ; the edges resembled 
hay and the centre had over-heated. Wastage was due to the oats being cut too 
mature, but it was all readily eaten by stock. The pea silage was fed to the pigs 
with success. 



Semi-hillside stack of silage. P .1 Trigwell. Donnybrook 


DONNYRKOUK DAIRY FARMERS' ASSOCIATION- 
SILAGE COIVIPETITION. 

This competition, designed to encourage the use of silage, was the first organ- 
ised by the above Association which is performing much useful work of spe<*ial 
value to dairy farmers in the district. 

Judging was carried out on 6th February with the following results: — 


Name. 

Material 

and 

Mixture. 

Typ€*. 
Palata- 
bility and 
Value. 

Per- 

centage 

Waste. 

Time 

of 

Cutting. 

Workman- 

ship, 

Finish, etc. 

Total 

Points. 

B. J. Trigwell 

20 

30 

27 

. 10 

8 

95 

H. T. Williams 

17 

25 

25 

9 

7 

83 

A. Trigwell 

15 

23 

25 

8 

8 

79 

0. J. Cunningham ... 

17 

23 

23 

8 

7 

78 

J. Hears 

16 

21 

18 

6 

7 

1 

68 



12 

18 

18 

5 


59 
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The following notes regarding the exhibits were made by the Judge, Mr. G. K. 
Baron-Hay, Superintendent of. Dairying: — 

Mr. B. J. Trigwell . — A stack of 40 tons silage of the acid-fruity type, of ex- 
cellent quality; cut second week in October, 8 days being required to complete the 
stack; waste 3 to 4 inches. Material almost wholly Subterranean clover, being light 
green in cx)lour. (See illustration 1.) 

Mr. H. T. Williamit. — Stm'k ap])roxiinately 54 tons, cut from 10 acres; sledge 
used in carting, which occupied 10 days; weighted with 3 tons of sleepers; cut 
second and third week in November, rain falling whilst stack being built. Mat(‘rial 
Tx)tus major. Subterranean clover and oats; acid ty})e much lelished by stock. 

Mr. A. Trigwell. — 35-ton stack, requiring 10 day^ to build: material carted 
with sweep costing 35s. to make: cut from 8 acres: sweet tyr)e, brown in coloui*; 
material cut too mature. 

Mr. C. J. (hinningham. — 30-ton stack; low clover content in material: sweet 
brown tyjie of silage; material cut too mature. 

Mr. ir. J. ^Var.s^ -Stack apiiroxiinately 40 tons; cut during second week in 
October; material too dry. 

Mr. J. a. /*>?/. Stack ai>proxnnately 32 tons. ^laterial lai'gely grass, cut too 
dry during the middle of October. This stack was sunk .4 ieet in the ground, tliU'^ 
saving some wastage and labour in building; considered a good })lan if drainage 
good. 



Farmers Inspecting silage at Mr H T. Willianis’ Farm, Donnybrook. Note method of opening 

stack from top 


NORTHAM AGRICULTURAL SOCTETY-SILAGK COMPETITION. 

The competition, orjranised bv the Northam Agricultural Society, has been con- 
ducted for a number of years and has been instrumental in not only denionstiutmg 
the great value of silage to the district but in raising: the standard of the qualiti 
of silage made by all competitors. Judging took place on Marcli :10. 

A special scale of points was necessary for .iudging in this district, as all silage 
exhibited wa.s made in overhead concrete tub silos. 
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The competition was .iudg^ed according: to the following scale of points: — 


Material and mixture ensiled 

20 points. 

Type, ])alatability, and value 

. . 30 „ 

Percentage waste 

. . 30 „ 

Time of cutting 

. . 10 „ 

Method of feeding . . 

. . 10 „ 

Total 

. . 100 „ 


The results were as follow : — 


Name. 

Material 

and 

Mixture. 

Type, 
Palata- 
bility & 
Value. 

Per- 

centago 

Waste. 

Time 

of 

(-‘iitting. 

Method 

of 

Feeding. 

Total 

Points. 

H, P. Morgan, “ Irishtown ” 

20 

23 

24 

8 

10 

85 

W. G. Si)eneer, “ Grass Valley ” ... 

10 

25 

28 

7 

8 

78 

I). Munro, “ Lynden ” 

10 

20 

27 

<) 

5 

77 

E. McManus, “ Minathorpe ” 

10 

23 

27 

7 

5 

72 

M.l)rake-Brockman,“Beecliboronglr‘ 

10 

21 

20 

7 

5 

63 



Feeding silage to ewes with lambs. H. D. Morgan. Northam. 


The following notes regarding the exhibits were made by the Judge, Mr. G. K. 
Baron-Hay : — 

Mr. H. D. Morgan.~Mr. Morgan filled his two 80-ton silos from 24 acres of 
oats and peas. This mixture has been demonstrated to give far better returns when 
fed than where a cereal crop only is ensiled. Mr. Morgan experienced trouble with 
his sheep prior to silage being fed, owing to their depraved appetite for rabbits, 
dung, and carcases. 950 sheep, together with 13 head of cattle, were being fed 2 to 
S Ihs. silage per day. The silage was of excellent quality, being of the sweet fruity 
type. 



June. 1932.] 


JOURNAL OF AGRICULTURE. W.A. 


307 


Mr, W, G. Spencer . — 30 acres of oats filled two 80-ton silos. All stock on the 
farm are being fed silage, i.e. sheep, cows, pigs, and horses. 900 sheep are being 
fed 2^/2 lbs per day, the silage being sufficient to feed from the beginning of 
February until the end of June. Sows received very little else. The silage was of 
excellent quality, being of the sweet fruity type. 

This crop was ensiled after the Royal Show. Best results in this district are 
obtained by cutting early prior to the Royal Show. 

Mr. J>, Munro . — 30 acres of ^^Mulga” oats produced 185 tons silage. In pre- 
vious years Mr. Munro cut his crop when too mature, but this season the crop was 
ensiled at the end of September and early in October, the silage being of excellent 
quality. 

Mr. Munro conducts a dairy and feeds 42 cows and 13 yearlings throughout 
the summer, the cows averaging just under, two gallons milk per day, which is an 
extremely good average. This would be quite impossible without silage. 

Mr. E. McManus . — 45 acres of oats produced 155 tons silage, Avhich is used 
for feeding to 30 head of dairy cattle. An excellent sample of silage was seen, 
being acid-fruity in type. 

Mr. McManus estimated the cost of jirodueing silage at from 7s. 9d. to 12s. 
per acre, the cost varying as to whether the area required to produce the silage is 
25 acres or 40 acres. 



A trench silo in 1930, converted in 1931 by Mr. M Drake-Brockman 


Mr. M. Drake-Brockman . — The silo here was originally a trench silo, the ends 
of which had been blocked by a stone wall and raised approximately 6 feet above the 
ground. The silo was 13 feet high by 25 feet long by 10 feet wide; capacity ap- 
proximately 55 tons. The cost of building the walls for this silo was £20. 

Mr. Brockman first tried silage in 1930-31 in a trench, but, owing to the diffi- 
culty of excavating the silage, decided to convert the trench into a cheap tub silo. 
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The results show that good silage can be made in a variety of ways, and that, 
although the overhead concrete silo is an advantage, the capital cost involved in 
same may be saved by the use of a type such as that tried by Mr. Brockman. 150 
sHeep were being fed on the day of inspection, but 500 were to be fed in addition 
at an early date. 

NOTES ON PRODUCTION OF SILAGE. 

The results of these competitions have brought out a number of points which 
it is necessary to observe in order to make silage efficiently. As most of these, 
however, have been dealt with already in previous numbers of the Journal, which 
are now obtainable as reprints,* available on application at the Department of 
Agriculture, only a brief mention is neeessar>\ 

1. Any green crop may be ensiled. Cereals, however, are unsuitable for 
building into stack silage, owing to high percentage of waste. 



Plan of details of One-horse Tumble Sweep. 


♦ /ournal of Agriculture, September, 1930, “Cheap Pace-cut Silos.” Journal of Agriculture, 
March, 1930, “Stack Silage.” Bulletin 211: “Silage, Ensilage and Silos.” 
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2. Best results are obtained with stack silag-e wJiere herbage contain^ a laT’i»e 

percentapfe of legfuminous plants. 

3. Grass should be cut for silage before seed beads form, as the percentage 

of fibre increases very rapidly with matui'ity, leading to waste during 
fermentation owing to access oi* air. 

4. Clovers should be cut while forming seed and before wilting eonimencos. 

5. A cereal and pea silage wdll give better results when fed to stock tliaii 

silage from a cereal croj) only. Owing to the difficulty of growing 
these two crops together, a system of sowing in alternate strips is 
recommended. The strips are cut across with I lie binder and are mixed 
automatically during cutting and blowing into silo. 

6. Handling the Material— the only expense incurred iii llu* making 

of stack silage is that of handling tlie croj), wliicli, without lahonr- 
saving devices, may be unnecessarily high. 

The heavy work of loading green material on to di'ays or wagons may l)(‘ 
considerably lightened by the use of the “Tumble Sweep. 

One^iorse Titwble - Reference to the accompanying illustrations 

wdll show the principle of the sweep, which may be used for handling 
green or dry material. Full details regarding construction also are 
given in the attached ])lan. 

7. The stack should be round or square; never olilong, and preleiably j-nmid. 

Stacks of less than 29 tons are not recommended. 

The following table shows the dimensions of the base for stack*^ of \ary 
ing capacities : — 

' Utmiiil 

Diamrt^'V fool 

20 ions .. 

30 tons 

40 tons . . . . • • • • 

50 tons 


S. 


9 . 

40, 


Yield of (irosfi Silage per acre. 

A oo,,,! crop of subtcrrnncaii clover Hricpii to ciKlitfcn indios hiyh 
will yield approximately 7 Ions of preen inalerial per acre, e^nal lo 
a 2-toii hay crop. 

The base of the stack should be level and built on a well-drained site, 

(’are should be taken not to always unload at the same side of tlm 
.stack, otherwise this section will he nndnly tramped. eaii^in,c: un- 
even settling. Build the slack as evenly as possible, keepim-' the 
surface level. 

]1. Cutting and carting should proceed .simultanemisly or as. near to each 
other as possible. Wet weather will not affect silage making. 

12. Building should proceed as rapidlv as possible, as this keep.- the tem- 

perature down, resulting in less fermentation losses and good 

quality silage, 

13. During the last summer a number of stacks toiipled over, eaii-ed b>- 

ovLheating on the exposed or windward side, leading to inoii 
iljd stSng Some protection is advisable until settling is eom- 
pkted, such as a screen of bags or a tarpaulin, or e^■en brusliwood. 
to break the force of the drying wind. 
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One-horse Tumble Sweep being operated on farm of Messrs Bayley Bros , Deiirnarlv. 


]4. When conipleied the stack should be weighted to ensure even settling. 
A row of sleei>t»>rs around the edges, the centre being tilled with 
earth to a depth of 12 inches makes a good seal. 

A layer of bags of earth is preferred by some farmers and is quite effec- 
tive. 



Showing tumbling action of sweep, minimising handling the material. 
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15. Stacks should be opened from the top, a full layer not less than IV 2 

inches thick being removed each day. Opening from the sides ex- 
poses a fresh surface unduly, causing waste. 

16. Good clover silage does not need the addition of a concentrate when 

fed to cows of average production. When silage is made from 
grass or cereal crops, however, disappointing results are obtained 
where fed alone to milch cows, ewes, or lambs. The addition of a 
concentrate, such as oats, bran, linseed meal, peas, etc., is then 
necessary to increase the protein content, otherwise supydied by 
the leguminous crop. 


FIELD EXPERIMENTS WITH MANGANESE ON WHEAT 

AND OATS, mu 

irURFSK AGRI(3'I/rUKAL rOIJ.F<lF, 

II. J. llTHMiES, T'rincipal, and J. U. Hhujes, Evperiment dist. 

Except foi‘ a ))eri()d of exc(*ptioiially cold weather in June, which retarded 
growth somewhat hut may have induced erenter stooHiig, the season was fav- 
ourable for crops. 

The monthly rainfall, as recoi-ded at tluj College, together with the averages 
since its inception in ltl26, and the averages for Northam, nine miles distant, 
are given in the following table: — 

TUILi: I-IUIM’ALL. 

I I ! i I (irtminu l*eriod. | I I 


I’eriod. 

.Ian 

Feb 

Mai 

Apl. 

“1 

Mav 

.June 

.filly. 

VUR 

Sept 

1 Oct. 

1 

Total 

N ov 

J)cc 

j Tot.il. 

1931 


20 

23 

85 

3S3 

107 

! :t»7 

374 ' 

27.‘> 

1 60 

1 ,6.'>6 


38 

; i,sM 

Average C years, 
1926 1931 

! 

1 

1 

i lES i 

' 67 , 

211 1 

329 

i 1 

1 484_j 

357 1 

162 

! 92 

1 

34 

! a» 

1 1,«2I 

Av’age Northam, 
4ti years . . 

29 

41 

1 67 

SO 1 


130 

j :i32 

1 ! 

2.5S j 

J67 

r 

1 

1 1,40S i 

1 t 

3S 

1 

i ■{.'» 

j I.69S 


The soil on which the experiments were planted was fairly heavy, part of 
it overlying an ejiidiorite dyke. It was fallowed during 1930, springtyne culti- 
vated in November and jirior to seeding. The experiments were planted on 
6th June. 

The results obtained are set out in the aecompanying table: - 


>HNttANESB Experiments. 

Wheat fieetion. 

Variety — Nabawa. Hate ol’ Seed — 601bs. Jlatc of s>iippj*i)li(>splijito — JliJlbs. 


Manganese 
Sulphate 
per Acre. 

Computed Vields per Acre 

l*erc(njta!j:e 

Yields 

1 Section 1. 

Section 2 

1 

j Section 3. j 

Section 4. 

Section 5. 

1 1 

1 Average, j 


bus. lbs. 

bus. lbs. 

bus. 11)8. 

bus. lbs. 

bus. lbs. 

bus. lbs 

% 

28 lbs. ... 1 

17 26 

10 23 

21 33 

27 27 

2.) 12 

22 48 

104 

Nil 

14 32 

19 23 

24 .')2 i 

26 29 

24 32 

21 r>H 

100 

56 lbs. 

17 46 

22 37 

26 29 

25 .lO 

21 19 

22 48 j 

104 
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Oatst Section. 

VarleU Mulwa. Rate of Seed — 60 lbs Kate of Superphosphate — 112 lbs. 


MuiiKaiicst* 
Sulphate 
per Acre. 





Computed Yields per Acre. 




Percentage 

Section 1 

Section 2. j 

Section 3 j 

Section 4. 

Section 5. 

Average. 

Yields. 


bus 

lbs. 

bus. 

lbs. 

bus 

lbs 

bus. 

lbs. 

bus. 

lbs. 

bus. 

1 

lbs. 

% 

2H lbs. 

1 *7 

20 


* 

52 

32 

58 

5 

53 

12 

52 

37 

100 

Ntf . ; 

; 52 

1‘3 

54 

30 

56 

8 

55 

29 

47 

0 

52 

33 

100 

56 Ibv 

52 

12 

5;l 

12 

54 

11 

51 

14 

28 

23 

46 

35 

89 


♦ l*art ot the yield of tills plot was aceideutally lost ; Heetloii 2 was, therefore, excluded 
iu eompiitinK the averuges. 


It be iinsal'e to f^enenilise on one yearns results, but it appears un- 

likely that the a[)pliealioii of niaiij^anese to wheat and oats crops would prove 
profitabh* on soil similar to that tested. 


FARMERS' FIELD TRIALS, J93L 

A. S. Wju), Afjfriculturnl Adviser. 

BENN BROS., B()SCABP]L. 

Wheat I’ariety Trial. 

During’ ItlJi a wheat \iiriety trial was conducted on the jirojicrty of Messrs, 
llenn Bros, at Boscabel, situated about thirteen miles North of Kojoiiu}). 

The soil on whi(‘h the experiment was planted varied from a sandy loam t(» 
a gravelly loam and originally caiTied white gum, jam and sheoak timber. 

The ground was pre})ared by idoughing JV^n. deep early in September with 
a mouldboard plough. It was then left until April, when it was s])ringtyne culti- 
vated. 


The following are the montliJy rainfalls as recorded at Boscabel during the 
year, together with the average rainfall : — 




! 1 

j Mar. 


j Crowing Period 



Total 


.fan 

1 Keh, 


A]>l 

! 

1 May j 

j.rniie. 

.luly. 

1 Aug 

1 Sep. 

j Oct. 

1 Tot-al. 

N«)V 

Dec. 

for 

year. 

1931 

1 

! 

137 

1 

149 

220 

231 

303 

412 

398 

86 

1,650 

27 

76 

2,053 

Average, 16 years ... 

40 

1 55 

118 

M7 

305 

377 

370 

289 

244 

167 

1 ,752 

66 

41 

2,215 


All plots germinated well and growing conditions early in the season were 
fairly good. The Bencubbin and the control variety, Steinwedel, made particularly 
forward growth and appeared better than the Nabawa. By the middle of Sep- 
tember, however, the ground had become excessively wet, and this checked the 
growth of all varieties. Both the late varieties, Yandilla King and Sutton, 
appeared to suffer particularly from these wet conditions. 
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The following table shows the results obtained from the ex])ei*imeut{il j)lots, 
eac'h of whioh was .4 acre in area: — 

Planted lut May, Rate of Seed — fiOlb per acre Rate of Sup'*rplio‘-|jlmto — 11 ‘Mb i)er aeie 


Computed ^leld pe, uere , J>ereeula^^^ 



1 

1 Si‘cti«)n 1 . 

j Section 


Av(Maj;c 

Yield 
per jici 


1 

bus 

ib 

( 

' bus 

lb 

1 bus 

lb ! 


^'abawa 

1 » 

12 

5 

7 


10 

'r»4 

Steiinveclfl ((’ontrol) 

i:. 

2.“) 

, 11 

2 

i 

l-l i 

UiU 

Bencubbin 

, ir» 

0 

17 

0 

1 

0 

iji 

Yaudilla Kiii^ 

7 

:io 

s 

22 

7 


os 

Stoinwcdel 

H 

17 

' n 

:io 

11 


lUd 

Sutton . 


17 

. r> 

.')(» 

, 1 

1 



i 


These results indicate that, under the conditions ol‘ gi'owtli at Boseabel during 
tile most prolific \ariety is Bencubbin. 


S. W. SANDELLS, LAKE BJDDV. 

In addition to the Manganese Fertiliser Trial descj'ibed in another article, a 
wheat variety trial was conducted on the iiroperty of Mr. S. W. Sandells, La t e 
Biddy. 

The site ol‘ the experiment was adjacent to the Lake Biddy townsite. Tlie 
land consisted of a loamy soil which originally carried blackliutt, monel and silver 
salmon timber. It had been ploughed with a mouldboard plough during July, 
1930, springtyne cultivated in October, again in March, and finally immediately 
proir to seeding. 

The following table shows the rainfall as recorded at Lak(‘ Biddy dunng the 
year : — 



Jan. 

l''eb 

Mai 

M>1 - 

May 

Liuiie 1 

CJnmiiiK IVricMl 

July } Ami.lseiit 

1 1 ' 

1 (bt 

1 M'otal 

XoA 

|)C( 

1 

1 'J’otal 
! fdi 
j \eai 

1931 


2.') 

23 

1 :>i 1 I'.w 

1 1 

127 

163 1 

287 

100 

38 

1,03.1 

18 

20 

1 172 

0 years averaKP 


1.') 

134 

; 1 

77 j 137 

208 

231 1 

170 

142 

72 

080 

61 


1.334 


The scantiness of the autumn rains was not conducive to working the fal* 
lowed land preparatory to seeding. Only 101 points were recorded up to the end 
of April. The June and July rains were also below the average. 

Heavy and excessive frosts and general cold conditions during the early 
portion of the growing period prevented vigorous growth. Late frosts early in 
October also probably caused some damage to the matunng crops. 
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The fallowing: are the results obtained from the Variety Trial: — 

WHEAT VAKIETV TRIAL. 

8. W. Sandells — Lake Biddy. 

IMHiitc*! on 28t)> M;iy, 1931. Hoed- 451b. per acre. Snpendjosphate— ll21b.s. i)er acre. 


Ynriety. 

Maturity. 


Computed Vielda per acre 

Section ]. Section 2. 

AveraRe 
VieldK per 
acre, 1931. 

J*crcentago 

Yields, 

1931. 




bn.o 

lb. 1 

bus. 

lb. 

bus. 

lb. 

0/ 

f) 

Nabawa 

Midsottsou 


« 

3« i 

7 

44 

7 

10 

84 

(iluyas Early 

Early .. 

*•* 

H 

30 1 

8 

40 

8 

3.’> 

JOO 

Bciicubhln 

Midspa^on 


9 

38 i 

9 

50 

9 

43 

113 

Carrabin 

Early 


8 

24 1 

9 

44 

9 

4 

102 

Oluvas Early 

Early .. 


8 

0 1 

9 

48 

8 

53 

100 

Merredin 

Early . . 

1 i 

8 

4 ! 

9 

12 

V 

38 

80 

H.H..T 

Early 


.5 

48 1 

7 

38 

6 

43 

84 

rflnya«« Early 

Early 

... j 

.5 

48 i 

10 

12 

8 

0 

100 

N<K)n}?aar .. 

Very early . . 


.> 

;■ i_ 


8 

8 

4 

70 


Tliese results demonstrate the suitability of the inidseason \ariet\% Ileneulibin. 
The early maturiuf^ varieties, Gluyas Early and ('arrabin, lia\e al.so shown to 
advantage. 

The j’esults indicate that the varieties Beneubhin and Gluyas Early may be 
recommended with (‘onfidence for planting in the Lake Biddy district. 


BETTER DAIRYING COMPETITION. 

G. K. Baron-JIay, Supeinntendent of Dairying. 

During the last year the West Au.stralian Committee of the Australian Dairy 
Council, with the co-operation of the Department of Agriculture, conducted a 
Dairy Fann Comiietition with the object of encouraging increased butter pro- 
duction and improved methods of dairy farming. 

The competition was of a most comprehensive nature, taking into account 
every phase of dairy farm activity. 

The country embracing the Clover or Dairy Belt {i.e,, land having a rain- 
fall of 20 inches or more) was divided into seven zones, with a special zone for 
farms on irrigation areas. 

The Central Agricultural Society in each zone co-operated wdth the Depart- 
ment in distributing literature and in receiving entries. The respective Societies 
were ; — 

Zone 1. — Agricultural Society, Harvey. 

Zone 2. — Wellington Agricultural Society, Bunbury. 
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Zone 3. — Agricultural Society, Busselton. 
Zone 4. — Agricultural Society, Bridgetown. 
Zone 5. — Agricultural Society, Manjimup. 
Zone 6. — Agricultural Society, Narrogin. 
Zone 7. — Agricultural Society, Denmark. 


The zones are shown in Illustration 1. 



In allotting the boundaries of these zones, an endeavoui’ was made to group 
farms under as identical conditions a.s possible. 
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The headings under which competitors were judged and the point-s allotted 
were as follow: — 


1 . 

2 . 

3. 

4. 
3 . 
6 . 



Maximum Points. 

Farm Management 

75 

Dairy Herd 

100 

Pasture and Fodder Crops 

100 

Fodder Conservation 

150 


Utilisation of Separated Milk for Pigs, Poultry, etc. 25 
Butter Fat Production: 

1st January to 31sl December .. .. lb. ( ^ 

Acres de\nled t(» Dairy Farming .. 


Total 


500 


It will be seen that great importance Avas attached to fodders and their con- 
seiwation, as 250 points out of a total of 500 were allotted to these sections. 

Owing to the large area covered by the competition, rainfall ranging from 
20 to 70 inches, it Avas found necessary to judge the farms in zones during different 
times of the year, as follows: — 

Zone 1. Judged 1st December, 1031. 

Zone 2. Judged 1st December, 1931. 

Zone 3. Judg(‘d 15th December 1931. 

Zone 4. Judged 1st Decembei', 1931. 

Zone 5. Judged 15th December, 1931. 

Zone 6. No entries. 

Zone 7. Judged 1st January, 1932. 

Irrigated Farms. Judged 1st February, 1032. 

Pjizes were offered in each zone as follows: — 

First Prize — £8 8s. Od. 

Second Prize — £5 5s. Od. 

Third l»rize— £2 2s. Od. 


Thi'ough the generosity of Cuming Smith & Mt. Lyell Farmer.^’ Fertilisers, 
Ltd., a Champion Prize of £10 10s. Od. was offered, the First Prize winners in each 
zone being eligible to compete. 
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The following Tables (1-7) set out the points received by each compel itor in 
the various zones: — 


Tajjlf. points GAINKI) by (’OMPKTJTOKS. 
Zonk 1.— Harvky Agricultural Society. 


1. Farm ]VIana«einent .. . (75 roint-H) I 

(a) Lay-out and ('onveriience I 

(b) (Jcnernl ManaKOTuent, incliulinjf, Sanita- 

tion, etc. .. ... . . . I 

(c) liook-kcepiiur and Bocords . . i 

2. Dairy Herd (100 points) 

(a) Breeding — System of 

(b) Dairy Type and Condition 

{(•) Jiiiii (>?iv(j i>articu!ars of breeding and pro- . 
duetion aneestrv) 

(d) J*iKs — l>reed, condition, etc 

Pasture and Fodder Crops .. (100 points) 1 

(a) Pasture .... 

(b) Fo<ider Oops - 

Kieodoni from Disease 
Freedom from Weeds 
('ultivation and Manurlnft 
Evenness of Growth . 

Vield ... 

4. Fodder Consenation ... (ir»0 points) 

(a) Silane- - 

1 Suceuleney 

2 Mixture . . 
d. 'I'ype of Silane 

4 Pereentani' Masle 
(iO Hay - 

1 Mixture 
2. Condition 

(c) Amount ot Fodiler I’OiiscrNed |»ei beail 

(d) tSeneral l.av-out for convemcnee m teediiic 

5. Ctillsatitm of Separated Milk toi Pins, Poultry. 

etc (25 points) 

(a) IMns 

(b) i’oultrv 

0 llutter Fat l*roduction*. (50 points) 

Aere^ devoted to Dairi Faiminn . 


I 



1 






j 








( 

tr 

s 

1 

o 

.si 




’ zf: 

o 

Pu 

« 

c 

s 

Ti. 

i 

tr 

1 

bt 

.2f 

' w' 


ps* 


H 



p: 

• 






. 


! >-< 


tfl 



tc 


H 


30 

28 

20 

22 

20 

““ 

15 

n 

25 

! 23 

18 

20 

10 

18 

12 

14 

20 

! 20 

20 

17 

18 

15 

15 

15 

25 

! 20 

20 

25 

20 

25 

25 

20 

30 

<>•> 

22 

27 

18 

27 

25 

20 

25 

‘»5 

25 

25 

20 

‘>5 

25 

25 

20 

12. 

It; 

20 

KP 

Tt* 

16 

15* 

60 

53 

30 

30 

:io 

20 

35 

28 

« 

2 

3 

1 


3 

3 

;* 

7 

7 

7 

1 ^ ' 


7 

(> 


10 

10 

10 



7 

0 

7 

7 

.5 

n 

1 6 ' 


4 I 

4 

4 

13 

0 

u 

' ; 


s 

8 

U 

20 

! 

1 

1 H) 

16 


18 ! 




20 

1 16 

15 

] 

20 1 




10 

' 7 

7 ' 


^ i 




20 

13 

12 

i 





20 

IS 

J8 

* 12 1 

10 1 

18 i 

16 

16 

20 

18 

20 

17 ' 

16 1 

18 ’ 

15 1 

16 

20 

rj 

14 

7 

13 1 


12 

1 

20 

18 

10 

JO , 

12 

10 ' 

10 , 

1 

10 

20 


20 ' 

20 



2() 1 


5 

3 

5 

1 

3 ' 

1 


.5 

3 

r>o I 

48 

23 i 

41 

35 I 

42 

23 ; 

27 


: 121 

•500 

80 , 

120 ; 

02 , 

300 ; 

urn 


' 400 

,301 ' 

.336 

316 ; 

300 

2UO 

25 (> 


Whole Milk piodncei . liejtei lahes reaied in uood londition in plaie ot Vvj^ 
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,r. P. Norton. Uapol Cows grazing on water couch pasture, providing excellent 
succulent fodder during the summer. 


TAULK 2. -POINTS OAINK]) BV COMPETITORS. 


ZOtJK 2 — PUNBPRY AqRIOULTUKAL SOCIETY. 


— 

P Rose. 

B. T^angndge. 

J. P Noiton 

A. Frost 

Lay-out and Convenience .. 

29 

20 

J7 

20 

General Manaueinent and .Sanitation 

25 

20 

19 

19 

Book-keeping .and Becords . 

14 

20 

1(5 

14 

System of Breeding 

25 

22 

19 


Dairy type and condition 

30 

20 

23 

29 

Bull 

25 

20 

18 

19 

Pigs ... 

20 

18 

12 

19 

Pasture . . 

40 

46 

58 

51 

Fodder ('rops 

4 

10 

5 

7 

Silage — 

.Succuleiicy 

18 

15 

18 


Mixture . 

17 

18 1 

i 1*^ 


Type . . . . 1 

9 


1 8 


Waste 

10 

' « 1 

1 11 


Hay- 

Mixture . 

20 

20 1 

, 15 

20 

Condition 

18 

16 1 

17 1 

15 

Amount per head ... 

17 

13 

15 ' 

5 

Lay-out of feeding .. 

1 20 

1 17 

14 

17 

Utilisation of skim ... 

20 

22 

18 

1 

20 

Butter Fat production per acre ... 

24 

38 

31 

50 

Total 

385 

374 

351 

1 314 


Table 3.— POINTS GAINED BY C03IPETIT0RS. 
Zone No. 3. Aorictltural Society, Bcsselton. 
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TaiiUC 4.- I’OJNTS GAlxNKl) BY POTVirETITOllS. 


Zone 4. Aoricultuiial Society, Bbipoetown. 











d 









p 

« 



*3 

i 

i 




e 

i 


a 

2 

a> 


B 

u 

2 

» 

cC 

t? 

>* 

cc 

ts 

c 




y -. 





X 





w 

ta 

6 

t-i 


< 




Iwiy-ont and (Vniveiueneo 

23 

20 

21 

21 

20 

21 

17 

21 

17 

General Manapcement and Sanitation 

20 

20 

19 

18 

]« 

17 

15 

18 

15 

Book-keeping and Becords . , . 

16 

15 

» 

13 

4 

4 

7 

12 

10 

System of Breeding 

21 

19 

17 

18 

17 

15 

13 

17 

16 

Dairy, type and eoinUtion . 

24 

22 

22 

20 

22 

18 

17 

20 

18 

Bull 

22 

20 

22 

18 

21 

22 

22 

22 

17 

Pigs .... 

20 

14 

15 

8 

5 

12 

10 

« 

7 

Pasture 

.■>3 

38 

42 

40 

38 

40 

37 

42 

38 

Fodder Props . . 

20 , 

13 

5 

10 

8 


i 

15 

10 

Silage — 








, 


Succuleney 

1« 

17 

18 

17 

19 

20 

18 



Mixture . . 

17 

17 

20 

18 

18 

20 

1 17 

••• 


Type 

7 

8 

8 

8 

10 

10 

1 8 



Waste 

2 

12 

1 

16 

11 

! 

1 



Hay- 










Mixture 

18 

20 

20 

18 

20 

18 

17 

17 

18 

Condition... 

15 

18 

20 

18 

20 

18 

15 

15 

16 

Amount per head 

12 

20 

20 

20 

17 

17 

12 

10 

10 

Lay-out lor feeding 

13 

14 

15 

16 

16 

15 

10 

14 

12 

Utilisation of Skim Milk 

23 

18 

21 

20 

22 

22 

22 

18 

20 

Butter Fat production per ihtc . . 

38 

27 

21 

28 

30 

22 

20 

20 

28 

Total . . 

374 

352 

347 

344 

1 334 

329 

1 291 

i 

269 

^247 


June, 1932 .] 


JOURNAL OF AGRICULTURE, W.A. 


Table 5.— POINTS GAINED BY COMJ'ETnORS. 
Zone 6. Aoricultfral Society, Manjimfi’. 


T^jiy-out. and Convenience . 

(Jcneral M ana element tind Sani- 

tation 

Book-keepins? and Records .. 

firocdinc: — System of 
Dairy, type and (\)ndition 
Bull 
Piafs 

Pasture 
Fodder (Jrop 

Silafie - 

Succulency 
Mixture 
Typo . 

Condition 
Ray Mixture 
Condition 

Amount T*<*r Head . . 

Lay-out for Convenience 

Skim Milk . . 

Butter T’at per acre 

Total 



214 23 18 i 15 


21 23 

18 10 14 


1 

27 

17 

]« 

20 

lu, 

17 

' 14 

' 20 

! 15 

25 

21 

20 

21 

ir. 

18 

i 

20 

.5 

5 

5 

10 

5 


3 

: 


‘ 13 

20 

18 

15 

18 

15 

10 

15 

i 15 

17 


20 

18 

20 

1 22 

IS 

10 

18 

21 

24 

22 

22 

10 

1 

21 

23 

20 

0 

10 

18 


5 

i Id 

13 

] 1 

; id 

37 

45 

38 

38 

to 

38 

38 

3f. 

37 

10 

27 

20 

10 

20 

30 

25 

20 

10 

20 i 

1 1 






; 


20 I 







' 


! 









17 ! 

ui 

18 

1 17 

18 

! 17 1 

! 15 

it 

1*7 

18 1 

20 

J4 

10 

17 

1 15 


, 1“ 

13 

20 1 

15 

n 

17 

15 


10 

' 12 

13 

15 i 

20 

10 

15 

15 

15 

10 

' l'» , 


20 i 

23 

20 

13 

20 

22 

20 

I 

J*) 

18 

21 1 

20 

38 i 

18 I 

22 

18 , 

22 

1 -- 

11 

32s 

320 

200 1 

281 1 

275 

271 1 

207 


237 
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Table 6. 







BETTER PAIRVING 

COMPETITION. 





Zone 7 -- Agricultural 

Society, Denmark. 






er 

.s 

£ 

p 

x: 

1 

rr. 

1 

1 

i 

sc 

1 

1 

>» 

CP 

d 

1 


B 

V 


2 ; j 

X 


-ij 

1 

p 

s 


s 


< 1 

J 

__ 

Sd 



H 

1. Tarm Mttiiapnuent (75 points) 









(a) ljay-out and Convenience 

30 

25 

25 

20 

20 

27 

20 

18 

(b) (Bmoral MunuRonient, includiiic Sunita' 

25 

25 

20 

20 

20 

25 

20 

17 

tiou, etc 









(c) Book-keeplns and Beourds 

20 

16 


10 

13 

15 

10 

10 

2. Dairy Herd .. (10(J points) 









(a) Breeding — S>»tein of 

25 

20 

20 

15 

15 

20 

20 

20 

(b) Dairy Type and Condition 

30 

28 

25 

30 

24 

30 

30 

25 

(c) Hull (give particulars of breeding and prin 

25. 

25 

25 

15 

15 

25 

25 

25 

d notion ancestry) 









(d) l*igH*-br(M*d, condition, etc 

20 

18 

17 

12 

18 

12 

18 

12 

Pasture and Fodder (To})s . (](){) jinints) 









(a) Pasture ... 

00 

51 

40 

47 

43 

44 

40 

42 

(b) Fodder Crops * — 









Freedom from Disi'ase 

3 

3 

3 

3 

3 

3 


3 

Freedom from Weeds . . 

7 


6 




”’5 

7 

Cultivation and Manuring 

10 

0 

6 

7 

7 

0 

7 

7 

E\ennes8 ol Growth 

7 

0 

5 

6 

6 

7 



Yield 

13 

13 

8 

6 

10 

12 


... 

4, Fodder Conservotion (]50 points) 









(a) Silage : — 









1. Succulency 

20 

15 

18 

15 

15 


15 


2 Mixture ...... 

20 

16 

18 

18 

17 


16 

*«• 

3 'J’ype (»f Silage 

10 

8 

8 

8 

6 


- 8 


4, Percentage Waste. 

20 

12 

18 

10 

13 


13 


(b) Hay 









1. Mixture . ... 

20 

20 

18 

18 

10 

18 

16 

18 

2. Condition . .... 

20 

18 

18 

18 

18 

19 

16 

18 

(c) Amount of Fodder conser\cd per iiead .. 

20 

18 

18 

12 

15 

12 

8 

10 

(d) General Lay-out for convenience in feeding 

20 

18 

16 

12 

15 

18 

16 

15 

5. rtilisation of Separated Milk lor Pigs, Poultry, 


i 







, ... (25 points) 









(a) Pigs 

(b) Poultry 

20 1 
5 i 


20 j 

12 

16 

15 

16 

15 

fl. Butter Fat Production . . . (50 points) 

50 

33 

24 

42 

25 

26 

15 

14 

Total . 

500 

417 

885 

363 

360 

344 

343 

270 
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Table 7.— POINTS OAJNED BY (’OMPKTJTOKS. 


iRRKiATioN ZovE.— Harvey. 


— 

Maximum Points. 

1 

K. O. Hayward. 

6 

5 

ST 

tJ 

'AK 

O 

2 

i 

! ^ 

1 

Loy-oiit and (‘onvenience of Bulldiii{fs otr* 

;5o 


24 


23 

.>o 

18 

18 

Lay-out ot IrrlKation Snheme . . 

10 

8 

S 

7 

0 

8 



General ManaKPirieiit and Sanitation 

*20 

It) 

17 

18 

10 

17 

13 

15 

Control of Water 

20 

fi 

.5 

5 

13 

20 


<) 

Condition of Cliannels and Draln'^ 

10 

7 

ft 

8 

8 

0 

7 

7, 

Book-keeping and Iteeord'^ 

‘20 

15 

20 

15 

20 

20 

15 

15 

Breeding— System of 

25 

2.5 

20 

1,5 

} ) 

22 

1.5 

20 

Dairy Type and (Condition of Stock 

30 

25 

25 

2.3 

2.5 


20 


Bull — Breed and dairv tvpe 

25 

25 

2.*} 

2.5 

25 

25 

20 

22 

Calves- Condition and Bearing 

20 

20 

20 

14 

20 

20 

18 

18 

Pasture 


24 

32 

{0 

32 

10 

32 

30 

Eveness of Growtli . 


17 

22 

20 

22 

8 

24 

20 

Nutritive Value and Mivtim* 


' 

TI 

1 t 

18 

10 

14 1 

14 

Freedom fiom J)isea>>e 


I") . 

20 

20 1 

20 1 

15 

20 1 

20 

t’roedom from Weeds 


12 

10 

18 1 

18 1 

12 

18 ; 

10 

Fodders Fieedoni from Weetis 


5 , 


xn ' 


3 

Xfl 

Xtl 

(^iltlvatlon and Fertilising 


10 




7 ' 



l^venness of rinnUh . 


4 




{ 



Yield or Condition 


•) 





j 


Silage . 


Ml 1 

yii 

Av i 

Xil 1 

Sfl 1 

Xi/ 

Xil 

Hay— Time ot Cutting 

U) 

10 

10 

10 ' 

5 1 

0 1 

1) 

Xif 

Mixture 

20 

18 

18 

18 , 


18 , 

10 


Condition 

20 

18 

18 ■ 

18 , 

10 * 

10 

17 , 


)*roteetlon 

10 ! 

10 , 

10 1 

10 1 


10 , 

10 , 


Amount of Fodder per head 

20 ; 

20 , 

10 

13 

5 ! 

JO 

0 1 

‘Sif 

Lay-out and Comcnleiiec lor leeding 

10 

8 

8 


t 1 

8 

8 1 

4 

Skim Milk--Plg« 

Ih 

15 

0 , 

1 

2 ' 

t 1 

10 

13 

Pfmltrv 

T) 

2, 



3 ' 

3 

1 

3 

Butter Fat, >ield per acre 

50 ‘ 

:i:\ 

to 1 

50 j 

.54 ' 

17 

:i!i 1 

10 


aeies 

aeic* 1 

.ICICv ] 

acres 1 

acre- ; 

acre^ 

acres 

Aiea^devotisi to Daiiving i 

1 

50 1 

08 1 

45 1 

05 I 

200 1 

to 1 

30 

Totals . . 1 

i 

113 1 

400 j 

400 j 


304 1 

1 

.11)4 1 

200 
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CHAMPION DAIRY FARM. 

The foil owing* (iompetitors were elif?ible to compete for the Champion Prize 
offered by Cuming: Smith & Mt. Lyell Fanners^ Fertilisers, Ltd., being the Firht 
Prize Axinners in each Zone: — 

P. Rose, ‘^Yeoralla,” Bui*ekup. 

S. F. Russell, ‘Wendome,” Ser})entine. 

K. Hanks, ‘^Sarnia,” Harvey. 

F. C. Smith, Grioup 41, Denmark. 

Mr. and Mrs. Grumpelt, ‘^Woodlawn,” Manjimu)). 

A. Oldfield, Group 6, Forest Grove. 

H. Noon, Kattenip. 

Judging was conducted by the Supeiintendent of Dairying, Mr. G. K. Baron- 
Hay, in order to ensure uriifonnity as between Zones, and farms were visited during 
the j)ei'iod April 5th to 21st, 1932. 

The results are set out in the following table: — 

Taulk 8— 1*0 [NTS AWAKDED FOR CHAMPION PRIZE. 




! 



1 

hi 

! 


— 

a 

.1 

*p! 

' i 

• K 

1 

Je 

a 

j tfl 

1 £ 

' s 

i ^ 

^1. 
ec 2 

1 

z 

1 T 

! 

1 2 

1 ® 

. Noon. 



: p- 

1 sc 

i « 

I ^ 


1 

! R 

1. Kami Manauemeui. .. ... (75 points): 









(a) LaV’Out and (’oii\eiilciic(‘ 

:io 

29 

26 

21 

20 

20 

26 

26 

0>) Oeneral Maimaerucnt, inclndinK Sanlia- 


25 

23 

19 

19 

18 

21 

24 

tioii, etc. 









(c) llook-kccpiim and UiMordb . . 

!*0 

20 

19 

14 

17 

15 

17 

15 

:i. Dairy Herd (100 poiiiih) 









(a) Drcedinu:— System or 

(b) Dairy Tvpc and Condition 

2.5 

25 

20 

2." 

21 

23 

21 

23 

:«) 

25 

23 

25 

22 

23 

19 

2J 

(c) Hull (Hive particulars ol bieedlniz and 

25 

25 

25 

25 

20 

25 

20 

25 

])ro(iuetion ancestr.x) 









(d) PiH** — bn*cd, coiulition. ♦tc 

20 

18 

13 

14 

17 

10 

12 

14 

:j. Pasture and Foudei Oops 









(a) Pasture 

00 

55 

53 

*90 

50 

45 

50 

53 

(b) Fodiicr (*Tops 

40 

! 20 

40 

, 25 

i 32 

1 


' 25 

33 

4. Fodder Consenation .. ... (150 jKunt-) . j 





! 




(a) Silai/e - ! 


1 





1 


1 Sureiiicnev . i 

1 20 

1 

16 


' 15 

t25 

, 18 

16 

2, Mlxtuie . . . . ! 

20 


16 i 

.. 

d: 

25 

, 18 

17 

:i. 'lype oi SihiHc . . j 

10 

1 9 1 



1 8 

20 

9 

7 

4 Pereentauc W.jste . . ' 

20 

1 ! 

13 1 


; 

25 

14 

O 

(b) Hay — 1 







18 


1 .Xljxturc ... .. . j 

20 

20 

18 

' *28 

18 

17 

15 

2. Coiiditioii . . ! 

! 20 

1 

18 

1 *28 

1 17 

17 

18 

18 

(«•) Amount ol Koddei coiisprv<'d per bead . | 

20 

' 10 

5 

0 

20 

12 

19 

4 

(d) Cleneral Lay-out for convcnieiiee in leed- 
1112 1 

i'tllisation of Separated .Mdk ior Pips, Poultry, ; 
etc — (2.5 jioints) 

20 

20 

1 

18 

j 

IS 

' 15 


16 

17 

(a) Plus .. . . . ... ' 

20 

i 20 


14 

18 

12 

15 

14 

(b) Poultry . . . . . . ; 

5 

1 3 

’ 3 

3 



3 

3 

ti. Butter T'al Production jior Cow- (.50 points)* j 

.50 

50 

39 

48 

50 

42 

26 

34 

Total .. j 

.500 

437 

}4n 1 

1 

407 

407 

391 

385 

381 


* JrriC!it<‘(l tarru. No coiwKk'red nccesMarv. t .Silajzo in place oi Fodder crops. J W'hole 

Milk supplier. No piqs reared. Allowance made — 10 pts. 


Judging was e.vtremely difficult owing to the various methods of management 
adopted by farmers which are dependent to a great extent on the climatic condi- 
tions. For instance, some farmers relied on adequate supplies of silage in place 
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of sinniner croxis; the owners of irrigated farms considered silage unnecessary, 
etc. Where the manageiiient, however, was in the opinion of the Judge responsible 
for the provision of ade(|uate fodder re^serves, due credit was allowed in allotting 
points. 

It is not j)ropose(l to give detaihnl infonnation regarding the farms owned by 
the various competitors, as tliis already luis been published by the Judges in pre- 
senting their reports on the Zone (/oin petitions. An effort has been made, how- 
ever, to glean information from the competition which wdll be useful to readers 
in the conduction of their own farms. 



(lood maiiapomoiit on Mi S K Russell ^ Farm Muiiuio m romovod daily and carted to 
fields weekly Phospliatic lick alway.s available^ in sheltered bin. 


1.--FARM MANAGEMENT. 

The layout of the various i'arms in the competition show the need for careful 
planning before a property is developed. It is noticeable that where the holdings 
have been developed by their owners from the virgin state, particularly in Zones 
d (Margaret River), 5 (Manjimup), and 7 (Denmark), the layout is nsnally good. 
The farms owned by Messrs. P. Rose, S. F, Russell, and IT. Hanks also exhibit 
careful planning. 

The general layout to be aimed at is one that will lend itself to controlled 
grazing, having in mind the necessity for small paddocks which should be accessible 
from centrally placed races with provision for the watering of stock. 

in general, the records being kept by farmers do not give sufficient data to 
enable the owner to ascertain what departments of his farming activities are 
profitable. The dairy farm should be essentially a mixed farm embracing the 
production of butter fat and pigs, with poultry and perhaps cropping as side- 
lines. Records should be kept showing the expenditure required by each depart- 
ment and also the returns obtainable from the sale of that produce. In only a 
few instances were complete records being kept regarding the weight of milk 
being yielded by the individual cows in the herd. 
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2.— DAIRY HERD. 

The winning: farm, ‘‘ Yeeralla,’’ owned by Mr. P. Rose, is conducted on lines 
which would be considered suitable for the majority of dairy farms in the South- 
West. This farm consists of 600 aeres of undulating country, 400 acres being 
cultivated. As the area was taken up in the virgin state, provision was made for 
fencing so that paddocks would he square or rectangular, there being now 24 pad- 
docks for grazing — 5 of 5 acres and 19 of 10 to 20 acres each. 

The herd consists of 74 cows, being almost entirely p\ire bred Jerseys bred 
by the owner during the last 14 years. 

The policy in the development of this herd has been a consistent one of breed- 
ing for production by the use of herd sires from tested cows in the “Melrose” Stud 
owned by Mr. AV. AVoodmason, A^ictoria. 

The herd of 74 cows averaged 252 lbs. butter fat without allowances during 
the year, which in view of the fact that very little purchased concentrates are fed 
is extremely good. 

The foundation of the herd was laid in 1920 by the ])ur(hase of 8 cows and 
the bull “Reveller of Melrose (1804)” ex “Graceful Duchess 14th” by “Golden 
Pern’s Viscount.” 


The following is a record of the bulls that have assisted in maintaining and 
improving the high standard of imiduclion in this herd:— 


Name of Hull. 

Dam. 

Production. 

Av(‘rHg<‘ 
T(‘st . 

Rutter 

Fat. 

1920 — Reveller of MelroH(‘ ... 

(Graceful Duchess 14th 

0 

o 

0 10 

. Ih 

400 

1923“--()riulter of Melro.se 

N’^anilla 5th of Melrose . . 

517 

452 

(Colonel of Melrose 

Rlossom 5th of Melrose 

0-29 

407 

1927- ’-'Romeo of Melrose 

Vanilla XI. of Melrose 

r)-.59 

424 

Raleigh of Melros<? ... 

Jessie 30th of Melrose 

5 >89 

209 H. 

1929 — Sultan of Mdrose 

(f raceful Duchess 41st... 

5 84 

354 J. 3 

Melrose (larion 

Jessie 30th of Molrost' 

5-89 

209 H. 

1930 — Molro.Me Liberty 

IVerriU'e Fancy’s (lementine 
2nd 


005 

Average Rutter Fat Production of Danrs, with aUow'ances 

401 


It is pleasing lo state that the policy adopted by Mr. f^erey Hose, as briefly 
outlined above, is that followed by practically all competitors, for out of the 67 
bulls owned by competitors no less than 61 are pure bred and 41 are not only 
pure bred but ex tested dams 


It is interesting here to compare with this the results which have been 
achieved in this State m the elimination of poor quality bulls since the initiation 
of The Dairy Cattle Improvement Act, 1924,” >vhich may be briefly .shown as 
follows : — 

1924 — Percentage of pure bred bulls 23 percent. 

1931 — ^l^ercentage of pure bred bulls 53 cent. 

Percentage of pure bred bulls owned by competitors . . 91 per cent. 

The results being achieved by such practical dairymen as those leading in 
each Zone must commend themselves to all dairy farmers throughout the State> 
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Ml P Rosi*’s Hord of Podi^rteil .J»*rs<*y Cows, VerruUii/' Hurekiip 

jiTul it is lioped that the* use of “ Slundarir’ hulls, i.e., linlls ex tested dams, 
will eoiitinuc to increase. 

I'he rar-reaehm»;‘ eflecls of a stiul bred a.s ab(>\e is also indicated in the 
herds (d‘ leading*’ coirijudiloi's, as Mr. H. (irumi»ett, \vinn(‘r iii Zone o, and Mr. 
H. Lanj^Tidge, .second to the champion, are both building? up tluur lierds on stock 
obtained iVom the “^’eeralla” stud. 



Two*y<*ar-old Heifers, Mr. P. Rose, Burekup. Projceny of Romeo of Molro‘,o and Raleisli 

of Melrose. 
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Tiblk 9— per cent. OF “ STANOARl) ” BULLS. 


Zones. 

No. Bulls ex 
Tested Dams. 

Average Production of 
Dams— without allowances. 

1 

6 

387 11m. butter fat. 

2 

3 

491 

3 

11 

396 

4 

4 

391 „ 

6 

13 

362 „ 

7 

4 

360 

Average 

41 

382 lbs. butt^ fat 


Per cent. Tested Bulls ” owned by competitors — 07 per cent. 


PIG-BREEDING. 

The majority ol‘ competitors were paying attention to the breeclinsr of pigs 
as a side-line, 56 out of the 02 competitors owning breeding sows. 

The following table shows a comparison of the number of sows* to milch 
cows : — 

Tablk 10. -('OMPAKISON OP NUMBER OF SOWS TO (^OVVS. 



No. of (^ows. 

No. of Sows. 

No. of Sows to Cows. 

Zone 1 

222 

13 

1 : 17 

Zone 2 

184 

41 

1 4-5 

Zone 3 ... . 

information not 

availaHo. 


Zone 4 ... 

158 

! 29 

1 : 6-4 

Zone 6 

290 

39 

1 7-7 

Zone 7 

90 

19 

1 : 6 

Average 

j ^ 

... 

1 • 0-7 


It will be noticed that in Zone 1 only one sow on the average is kept to 17 
cows. I’his may be accounted for by the fact that four out of the seven com- 
petitors in Zone 1 supply the metropolitan area with whole milk. 

In the remaining zones the number of cows varies from 41^2 to 7^2 sow, 

which is usually the number found most profitable in that the skim milk pro- 
duced by these cows is sufficient to rear the progeny of the sows. 

A weakness noticed in the feeding of skim milk to pigs was that the neces- 
sary grain required to top off baconers or porkers is in many cases not supplied. 
This can be grown on the farm, and good crops of barley or peas can be grown 
in the South-West for feeding to pigs. 

The winner, Mr. P. Rose, has developed on sound lines the pig-breeding side 
of dairy farming. Peas are grown for feeding and topping off baconers and 
porkers, the sows being grazed through the greater part of the year. Barley or 
rape is sown for grazing, while the fattening pigs — in addition — receive skim 
milk with grain grown on the farm. 

As in the breeding of dairy stock so in the breeding of pigs, competitors in 
every instance realise the importance of a pure bred boar. 
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The distribution of breeds is shown in the following* table, and the large 
predominance of the Berkshire and Tamworth breeds will be noticed. 


Table OF PIGS OWNED BY (T>MPET1T0RS. 


Number of Farmers. 

Breed of Sows. 

Pure Bred Boars. 

27 

Berkshire .\ Tamworth 

Middle Yorkshire (4) 

14 

Berkshire ... .. .. , 

Berkshio' (14) 

6 

Berkshire x Middle Yorkshire 


4 

Tamworth 

1 

2 

Tamworth x Middle Vorkshiie 

[ 

1 

Middle YorkKiure 1 



1 ... ... ... ' L.u’gP! Blatk 

1 . . . . ... I IjUTge Black \ Middle ^'orkshlrc 


3. Pasture and Fodder Crops.- The tyjie of pasture generally, excejit on the 
irrigated areas or on specially damp summer land, was composed of annual plants, 
the pr(‘dominating clover being Subterranean (lover wdiich was replaced in the 
Busseltoii area by Drooping Flowered Clover. This clover lias revolutionned the 
development of liglit sandy soil overlying clay and which is (‘Atremely wet in the 
winter months, and was iirst lirouglit into prominence in this district by Messrs. 
Beading Bros, at N(‘wtown. 



Cheap Land Development. Reading Bros.. Newtown. Drainage essential. First year 
after sowing with Drooping Flowered Crover and 1 bag of superphosphate per acre 
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III the development of land with the use of this clover drainage is the first 
eonsideralion, and can be economically carried out by means of the Martin Ditcher, 
.The area is then sown with Drooping Flowered (lover seed, either in the form of 
<dean seed, or seed in chaffed material which has been swept from the fields, or 
clean seed which has passed through the animal and is applied to the land mixed 
with fai'myard manui’e. This latter method is the one favoured by Messrs. Reading 
Bros., wh(» yard their cows each night during the summer months and whilst they 
ar(‘ being fed hay. Tlie droppings from these cows contain large quantities of 
seed, the manure being pulverised by the continued tramping of the cows, and is 
sown early in autumn. 

The nunarkablc* results obtained b\ the sowing of iliK clover are shown in 
Illustrations b-8. 



Second year after annual top-dressinpr with 1 bag superphosphate. 


On the older areas there are indications that the development of permanent 
pasture i>lants will gradually extend lliroughout the South-West, the soil in the 
initial years after clearing being loo low in nitrogen content to make the cultiva- 
tion of higli-fertility perennials, partcularly the Rye Grasses, tiraeticable. 

From the above it will lie conceded that the provision of succulent fodder 
durfng the summer months is essential for successful dairying in the South-West 
at the present stage of development. Tn general, the results of this Competition 
show that too little attention is paid to summer fodder crops. Only two-thirds 
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After third annual appli<’ati«n ol 1 bag of superphosphate per acre Giowlli almost 
t*ntirol> Drooping Flowered Clover 

of the eornpetitors mew fodder erops of any kind, and in very few instances was 
the area adetpiate to provide sneenlenl feed for the herd, the area sown ranginp^ 
from one-(juarter acre to six acres. The area planted bore no relation to the 
nnndter of coavs bein.i*’ milked and m^u^i’^dly, dniinj>’ the past dry summer, stock 
have siifTered from the lack of succulent fodder. 


The acreage of hunuuer fodder arown in each zone is shown in the followiiur 
table : — 

Taiu.tc 12. -A(‘HKA<tL OF OPEKN FODDKH PEP ('(AN. 



NnmlHM of Cows. ! 

; 

! 

Summc'r Fo(hl(‘rs. i 

Acres of Summer 
Fodders }H‘r (\)W. 




H<TI‘.S. ' 

.'U-re. 

Zone 

1 

102 I 

14-.>0 

0 00 

Zone 

o 

42 

3 -20 

0 08 

Zone 

3 

2(M) i 

24 -To 

0-12 

Zone 


84 

nr>o 

0 14 

Zone 


180 ' 

23-20 

0 13 

Zone 

7 

1M> i 

30 -20 : 

0-32 

Average all com ]ieti tors 

: ... ' 014 


The farms wliere 

silage has been made 

ill order to ])r()vidc succulent fodder 


and also farms where irrieratioii is possible, have been omitted from Table 12. 

Taking into account the wide areas over which the farms were scattered in each 
*one, it is remarkable that the average acreage of summer fodders per cow is as 
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constant as that shown in the table, and, it will be conceded, is far below a desirable 
area, at least half an acre being required unless ample silage is conserved. 

It is true that the provision of silage might account for the small area of 
summer fodders grown, but a perusal of the notes on fodder conseiwation given 
below will show that, on the average, the reserve of fodder for the summer months 
has been quite inadequate. 



Mr. S F llubsu-'ll’s crop of Maize, Serpt'iitine This farmer leads in the producliou 
of summer fodder, groM’iriR IjUterne, Cow Peas, Elephant Grass, and Maize 


4. Fodder (Umsen'iath'i }. — Fodder conservation was considered bv the Uom- 
mittee responsible for organising the competition as likely to he the most important 
factor in the more economical production of dairy produce in Western Australia. 
Throughout the greater poi tion of the South-West, there is a })eriod of at least 
four months during which succulent fodder may he lacking and sheudd be pr()vidt*d 
cither in the form of fodder crops or as conserved fodder in order to maintain pro- 
duction during that period. 

The dairy t'arni practiee of a few- >ears ago whereby cows were milked during 
the rainy season from duly to Uocember is only found in isolated cases, and a sys- 
tem "wbereby production is spread throughout the year is now being found profit- 
able and is advocated. Thi.s will greatly assist butter manufacturers to reduce costs 
of manufacture and also will tend to enable a larger return to be made to the 
farmer, by reason of the fact that importations would not be necessary during the 
lean months as at ]>resent, and export would not be confin<‘d to the flush period of 
the year only. 

The results of the competition show that further conservation of fodder is 
essential for the interests of the dairying industry. Even among the competitors, 
of whom may be assumed to be the leading dairy farmers in their district, the 
eonservation of fodder is obviously the weak point in the management of the farm. 
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Table 13 sets out in a concise manner the average tons of fodder conserved 
per cow in each zone, and, for comparison, the tons of fodder conserved by a lead- 
ing farmer in that zone — 


Tahlh 13, -AVERAGE TONS OF FODDER CONSERVED ( OMFARED WITH 
HIGHEST KESERA^E IN EACH ZONE. 






Reserve 

per Cow\ 

Reserve 
per Cow 
calciilatetl 
as Hay.* 


Cows. 

Hay. 

►Silage. 

Hay. 

1 Silage. 

i 

Zone 1 —Average 

222 

170 

55 

0- 70 

1 0 24 

0 84 

T. Briggs 

32 

130 


4 06 


4 06 

Zone 2 — Av©ra.go 

184 

142 

144 

0 40 

1 0-40 

0 •.*>:? 

P. Rose 

74 

85 

80 

1 15 

; 1 08 

1 51 

Zone 3— Average 

mi 

403 

:54(» 

1 12 

1 0 9(» 

1 -42 

A. Oldfield 

16 

5cr 

40 

3 12 

2 50 

3 95 

Zone 4— Average 

I 158 

! 194 

119 

1*23 

1 0-75 

1 48 

H. E. Kendall 

i 25 

j 

52 

: 18 

2 08 

0 72 

2-32 

Zone 5 — Average 

j 290 

144 

' • 205 

' 1 53 

' 0 71 

! 1 70 

W. KJellgren 

1 Id 

40 

35 

, 2 10 

1 84 

2 71 

Zone 7- Average 

' 0t> 

150 

: 08 

1 1 02 

0 7) 

; 1*85 

A. G. Pomeroy 

20 

, 50 

16 

2 50 

0 80 

2 80 

Irrigation 

192 

90 


0 50 


; i) .*>0 

R. Hanks 

18 

23 

1 

1 29 


1 29 

Average Al! Zones 

’ ] ,502 

1 ,005 

j t !»:ti 

i 1 (K> 

4 0*71 

‘ 1 33 



. 








* 3 tonn Silagocquivali'iit tu I touHa> . j Irngated Zcme omitted. 


It >vill be noticed that the average conservation oi’ fodder ranges l ivirn i ton 
per cow to 1,85 tons per cow, and it is also instructive to notice that th(‘ Inghest 
conservation of fodder is found in areas recently opened up as at Oeiunark, Mar- 
garet River, and Manjiniup. 

The talile also shows that in each zone farmers are found who, in many in- 
stances, conserve three times as much fodder per cow as the av(‘rage for thal /one, 
and in each case these fanners are among the leaders in their district. 

The average eonservation of fodder for all fanners in the conipc’tition was 1 .33 
tons per cow, the reserve being calculated as hay whei*e 1 ton of hay is c<pii valent 
to 3 tons silage. It is considered that 2i tons of conseiwed foddei’ as hay is neces- 
sary for safety and ample feeding. This quantity iua\ he consei*ved as U ton^ hay 
and 3 tons silage per cow. 

It will be noticed that, although nearly all competitors coustnve some silage, 
the quantity conserved is far too small, averaging less than 't ton per cow. It is 
hoped that all farmers will make a strenuous endeavour during the coming season 
to ensure that larger tonnage of silage is made, especially in view of the case with 
which this form of fodder may be conserved in South-West districts. 

In the majority of cases, hay had been cut when too mature. This wa.^, espec- 
ially noticeable in the case of cereal hay which should be <uii when the plant is in 
flower. The actual yield per acre in weight is less at this stage, but the (piality of 
the hay is superior and supplies more digestible material than when cut at a later 
stage. 
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\ H-toii crop of Meadow Hay, L Pearson, Benper Cut at tlc>wi*nnp stupe, (artcd 

within two days. 

lu thf* case oi* IVleadot^ hay, wh^re this coiitaius a lar^e jifoportion of Subtor- 
raiieau the* (juality was usually .irood, as fanners have learnt by experience 

that, unless <uit before fully mature, diffieulty is found in harvesting*'. Where, how- 
ever, a larjre perrentafife of ^rass was ])rosent in the material to ])e cut, this was in- 
variably harvested when too mature. 



A well-built 40-ton silage stack. Dr. A. G. Abbott, Eastbrook. Bags of earth held 
in position by wire threaded through end ; centre filled with earth. 
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BUTTER FAT PRODUCTTOK 

Butier Fat Production. 

The (*.()nij)otition has lirougrht out interpstiiip: information le^ardin^* tho butter 
fat ])ro<luetion per acre in various districts, and also the butter fat production per 
cow under vnryinp: conditions. 

Table 14 shows the averaj^e prtKluction <d‘ butt(‘r fat per acre for the various 
Z(mes compared with that of the leading: comi»etitor in that zone. 


Table 14.- RUTTER FAT PRODUCTION T’ER A(1<E. 


Zorn*. 

An*a devoted to 

Avi‘rage number 

Rutter Fat 

Dairying. 

( 'o\\ s. 

<n re. 

Zone 1 -AvMMtrt^ 

at les 

i:w-9 

31 7 

Ih. 
. 53 . 4 

S. Kiiswlt 

121 

3S 

OS 3 

Z()n<‘ li AAMaiiic 

247. 7 

t3..» 

.50 4 

P. Rom' 

.540 

74 

34. 5 

Zf>n(* 3 - A\ 1 1 Mjrc 

HI .5 

10 

37 0 

A. Oldfield 

70 

23 

47 ' 7 

Zeme t A\ei,u:e . ... i 

OO’l 

! IT (i 

3 . 5 . 1 

H. Noon 

i 1 

22 

4.5 0 

1 

Zone r> Aveiatrc 

1 t»2.| 1 

1 

I IT-I 

1 35 . .5 

11. drriimpdt ... 

1 lf>0 1 

1 20 1 

j j 

42 3 

Znti<‘ 7 A\eiatre ... . . 

57*1 

13 7 

4 , 5.4 

K. 0. Smith 

.50 

10 

.55. 5 

A^'e^age — 


j 

1 

Unirrmated Farms 

no 

23* 7 i 

43*0 

IrriLOiled Faiins ... 

7M 

27.4 1 

1 

1 l(Mi.3 


The butter fat production per acre Aaries from an averag:e of 35.1 lb. to an 
a\erag:e ot 53.4 lb. on unirripitcd farms, whilst the average return per acre on 
irrigated tarms was 100.3 lbs. butter fat. Individual returns, howe\er, were con- 
siderably ni exc(‘Hs of this, Mr. S. F. Hussell’s herd averaging 08.3 lbs. butter fat 
per acre, while that of Miss Heppingstone on an iri-igated farm at Harvey averaged 
148 lbs. butter fat ])er acre. The average yield per acre for all the competitors was 
43 lbs. butter fat. 

The value of irrigation as a factor in chea]KMiing the cost of pnaluction is 
brought out, provided the cost of irrigated land is not relatively too high in com- 
parison with that of unirrigated land. 

Assimnng that the coiTi])etitors on the average are fair l•epresentatlves of lead- 
ing fanners in the industry, then as far as production is concerned the relative 
value of a »lry farm as compared with an irrigabnl farm would be as 43 : 100. 

The table also indicates that, on the average, larger returns per acre are 
obtained where the farm is small and intensely cultivated and managed. This is 
]iartieularly the case in the newer areas opened up by the Group Settlement Scheme. 

Table 14 also shoAVs that the average size of the land devoted to dairying is 
119 acres. 
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The information obtained by the Judges also throws valuable light on the area 
of land in varying districts necessary for the maintenance of a milch ww. It must 
be borne in mind, however, that, in addition to the milch cow, this area would 
support yearling heifers, a bull and the horses necessary to work the farm. 

Table 16 shows that on unirrigated areas approximately 6 acres per milch cow 
are necessary, although in different zones the figures range Irom 4.2 up to 5.5 
acres per cow. On irrigated farms the acres per cow were as low as 2.59. 

Assuming that the total capital outlay per cow should not exceed £60, then 
unirrigated land such as that obtaining on the average dairy farm would be 
approximately £12 ]ier acre, while the irrigated land would be worth approximately 
£25 per acre. 



A face-cut silo. W. Cox, Jardee. Heduces waste and permits material bsin$ chatfed. 


^ ^ ^ I'd 
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Table 15— ACRES PER MILKING COM . 


Zone. 


Average number of 
Cows in Herd. 


Acres in Farm used 
for Dairying. 


Acres per Cow. 


1 


Average — 
Unirrigated Farms 


Irrigated Farms 


31-7 

43-5 

19 

17-6 

171 

13*7 


23*7 

27*4 


138*9 

247*7 

81*5 

96*1 

92*4 

57*4 


4*38 

5*10 

4*28 

5*47 

5*43 

4*19 


119*0 


4*91 


71*1 


2*59 


The foregoing notes have set out briefly the outstanding points in connection 
with the Better Dairying Competition inaugurated by the Australian Dairy Coun- 
cil, which may be summarised as follows: — 

1. The necessity for planning a dairy farm prior to development, with a view 

to practising rotational grazing with small fields. 

2. The neceasity for a more eflicient system of book-keeping and records. 

3. The type of dairy cow on the farms ins])ected was good, and owners ap- 

preciated the value of breeding for i)roduetion through the use of a 
pure-bred bull ex a tested dam. 



Feeding Silage. H. C. Barnsby, Clovclly Farm, Pemberton 

4. Generally, pig-raising was being practised, but it is necessary to provide 

for grazing of sows and the* feeding of home-grown grain for the top- 
ping off of porkers and haconers. The breed of pigs being kept was 
good. 

5. Throughout the South-West, interest in pasture development is general, 

and efforts are being made to practise control grazing as fast as ex- 
penditure on fencing and fertilisers will permit. 
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6. The pasture at ])resent consists almost entirely of annual si>(*cies, particu- 
larly le^mes. 

* 7. Top-dressing with at least 1 ewt. superphosphate is very general. Individual 

farmers are now experimenting with heavier dressings and with the 
addition of nitrogenous fertilisers. 

8. The cultivation of fodder ei*ops is being neglected. Where no silage is 

provided, at least % acre per cow is recommended ; tlie average area 
grown was a quarter of this. 

9. Fodder (Jonserration . — This is the most neglected factor in protitable dairy 

farming. The average conserved fodder calculated as hay was 1.J3 tons 
per cow. In order to provide ample fodder during the lean penod, 2% 
tons are considered net'cssary, ^f which should be hay and H 

tons silage. 

10. Hay, generally, is cut when too mature. 

11. The cultivation of lucerne should be encouraged, failure being due to two 

main reasons: — 

(a) Non-inoculation of seed with the necessary soil bacteria; 

(b) Sowing during the autumn when the young plants uro destroyed 

by the attacks of the Lucerne Flea and Red Mile. 


Established 30 Years 

FRED. FLYNN 
Clothier and Outfitter 

HAS REMOVED TO 143 BARRACK STREET. 

Specialising in — 

Surveyors’ Pants, Shirts and Boots 
Shearers’ Trousers, Flannels and Moccasins 
Silk-Sewn Riding Trousers Kangaroo Riding Boots 

black or brown. 

These Articles are built for Comfort, Appearance, Utility and 
Long Wear. They are sent all over Australia. 


Everything in Men’s General Wear. Drop a Line and 

Mention Your Requirements. 

■■ 

New Address : 143 BARRACK STREET, PERTH 

T^eptione B 4717. opposite Bohn’s (big) Butchery.. 

1—1 
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REPORT ON A SHIPMENT OF LIVE STOCK FROM ENGLAND 
TO AUSTRALIA WITH SUGGESTIONS FOR REFORM- 

11. S. llUUDUCK, 

^\*ternlal■y Surt^oon, Melbourne, Victoria. 

The shipinent of stock brought out to Australia in the s.s. ‘Afatakima," which 
left London on 7th January, 1930, arrived at Western Australia 8th T\*bruary (31 
days out), and at Melbourne 17th PYbruary (40 days out), comprised 17 head of 
Guernsey cattle, 18 Southdowns, and 2 bead of swine, for which I was personally 
responsible. The other stock, consisting of Shortlnirns, Aberdeen Angus (-attle and 
Tainworth British Black and Berkshire j>igs Avere fed and attended throughout the 
voyage, under my advice. 

AccnmmtKlatidii s CatiU\ — S[K‘cial boxes were proviihal, made ol‘ soil wood Avith 
boards nailed inside, and two doors — one doubh‘ (top and bottom) in i'ront and a 
large singh; bac.k door. These boxe.s are lashed to the deck Avith wire ropes which 
come rigid oA'er the top. It is j)ractically im[>ossible to make usi* of llu* doors, 
es])ecially tlie liack one, Avhich is also jammed against the rails oi' the shij). This 
door is su[iposed to be used tor cleaning purposes throughout the viiyage. One 
soon realises that lh<* boxes have been designed liy people who ha\e no practical 
knowledge ol* transport of stock at sea. The wire rojies also interfere with 
(‘arrying feed and water. As all my stock AA*ere (piiid, I got oA’cr this dilHcultv by 
taking the doors otT the hing(‘s, leaMiig a back bar in position, and sliort<*ning the 
head ropes: but it made* unnecessary Avork, Ix'cause the door had to lx* lift(‘d olf 
and on each time the boxes weri* cleaned out, and fve(|iient cleaning out is essential, 
especially in tlx* Tropic's. 'Phis defect could lx* r<*niedied by having a sliding double 
door*” -the bottom half need only be moved for cleaning our; but in \(‘ry hot weather 
as, for example, in the Red Sea where eA’ery bit of Acntilation is w'ant(‘d, tin* top 
and bottom sliding dcxirs could be mov’cd across, and two or three bars would jire- 
\ent the animal from g(*tting out, even if it slippcxl tlx* Jialter or came unfastened. 

With regard to inside nailing, a gcx)d sea striking the box would easily carry 
tile boards away, especdally as tlx* timber is green and shrinks in the Tropx's. They 
Avonld lx* safer if nailed <m the outside, and a foAV jiieces inside AMuild protect 
the stex'k. The floors are so construeted that there i> no jirovision for drainage. 
A'Vith cows it is bad enongb, but with hulls it is a great deal worse, as the urine 
saturates the bedding from the middle of the box hackAvards. Not only does this 
increase tlx* Avork, but it w’astes <|uite a lot of bedding, and in liot Aveather, unless 
the boxes are j’requently cleaned, and the animals kept free* from manure, etc., 
caking and soaking into the skin, it results in scalding, lifting the liair, giving a 
sorry appearance* on disembarkation. 

The ll(X)r should eonsist of strong timber from 3~-4 inches wide with 1 inch 
spaces betAveen, so that tlx; urine gels aAvay to the deck as (piickly as voided. Tn 
the TropievS, this floor would not only allow better eirenlation of air all around tlie 
beast even when lying down, but, as hosing with sea water is often necessary, the 
water would drain off, and the surroundings would be kept more sanitary, with 
less work. 

The wire ro}>e lasliiiig should be adjusted to interfere as little as possible Avith 
the Av^ork entailed in carrying food and water. There is so much really necessary 
work with stock on board ship that every detail is important. 
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Accommodation f Sheep , — The principal defect in the sheep boxes was the 
iloors. They were so constructed that all the droppings and urine accumulated 
in the straw. Under ordinary’ temperatures, one could not have a better cause for 
foot rot, but in the Tropics the trouble is intensified. This accounts for so many 
sheep landing in Australia being seriously affected with this disease. Sheep 
should have a batten floor similar to our shearing shed floors. No bedding is re- 
quired ; in fact, they are better without it. The excretions would then fall on to the 
decks, and the sea hose pipe would clear everything away without trouble. Hard- 
wood battens, 2x1, spaced about Jin. apart, would answer well, and this floor 
should be about 6in. off the deck. 

It is a common practice in Australia to put large numbers of sheep in sheds 
(shearing sheds). The floors of these sheds, being constructed on similar lines 
to those recommended in this report, allow the sheep to remain in for an indeflnite 
period without any cleaning out being necessary. It is therefore evident that sheep 
would travel cleaner, cooler and safer under the conditions advised, instead of in 
boxes bedded with straw, as at present. 

Accommodation, Swine.— Thu same remarks are again applicable. Floors 
faulty — no provision for drainage. Not only is work increased, but in hot weather 
(and pigs suffer a great deal from heat) an open floor would make an appreciable 
difference. There should be a movable board at each end of the pen for cleaning 
purposes. Wooden trough.s are unsuitable. They are often smashed or eaten be- 
yond repair. Pigs also require two troughs. One should be used, for fresh water, 
the other for food, with a shoot to it from the outside. The iron bars should be 
made difficult to move, and not be interfered with on the voyage. We were for- 
tunate to land the number we did, as more than one pig got out and did a prom- 
enade, generally finishing in or near the cook’s galley. One Berkshire pig in par- 
ticular, whenever he got tired of his quarters, would lift the bars out with his 
snout and walk around the deck. If the animal had headed straight for. the side, 
it would have been serious for the insurance companies. 

J)ietj Cattle and Sheep.- -The usual scale of food was adhered to when order- 
ing, viz., hay 151b., chaff 21b„ crushed oats 21b., linseed cake .‘lib., bran 31b.; and 
for sheep the same, but smaller, quantities. When considering the diet, it should 
be remembered that the change of temperature and climate is extreme in a very 
short space of time. For example, an animal leaving England in December is 
leaving practically in mid-winter, with all its winter coat on — plenty of fat in, side 
and out. In less than three weeks it is subjected to a climate as regards tempera- 
ture and humidity, that is a great deal worse and more trying than any mid-summer 
day in England. For example, 20 days after leaving London the sea water tem- 
perature was 84 degrees, and the only breeze was that made by the movement of 
the ship. If a following wind is experienced, it of course intensifies the conditions. 
In must be remembered that the animals are confined to a narrow box, with a mini- 
mum of ventilation. The heat is steamy and the atmosphere breathless. These 
conditions demand the most careful feeding, and wljiat is there safer or better for 
stock leaving England than good English meadow hayf Even if the animals are 
sent via the Cape instead of the Suez Canal, the ship has to go through the 
Tropics, which means extremes of conditions, although probably not so severe 
through the Red Sea. Consequently, if animals are fed with a liberal supply f 
concentrates, or with food that is liable to give trouble to the digestive organs, ' 
blood becomes surcharged with effete poisonous materials. A strain is put on aQ 
axcretory organs ; probably the central nervous system becomes deranged, resulting ' 
in iwute congestion of the lungs, which is followed by heart failure and death, 4# 
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n matter of fact, it would be extremely easy for a mortality to take plaee in this 
way, and the attendant believe he was doing tlie best for the stock, to land them in 
what is commonly known as Show condition. It chaff (cliopin^d) is used, it should 
always be fed dry. Wet feed is a frequent cause ot' digiNtive disorder^. Linseed 
cake with oats is (piite good food for heavy milkers, Init on a s(‘a voyage it is really 
rot necessary, and when given with chaff, results (after a j'ew feeds) in the animals 
wasting most of the food, searching for the cake. Beef cattle and dairy cattle not 
milking will travel remarkably well and put on condition (or stud work, which is 
hard condition, on meadow hay hy itself. Should any otlau’ j'ood be deemed neces- 
sary, a few pounds daily of crushed dry oats could be given. Tn this shipment we 
had a very fine five-year old Shorthorn bull. He was an (Mionnous animal and in 
Show condition when shipped. Many English experts said W(‘ would not only ex- 
perience trouble wu'th him in the Red Sea, but they did not think lie would ever 
arrive at his destination. To commence with, tlie attendant t>f the be^^f cattle 
damped the feed, which contained bran, oats, cake and chaff. Alter a few" days, 
at my request, he w’as fed dry, and before ent(*ri!ig llu* Rerl Sea, when the weather 
commenced to w-arm up, at my reipiest again, he was led almost tmlively on meadow’ 
hay with a small (luaiitity of crushed oats and bran dry. 

This animal, in the Red Sea, certainly w’as hosed s(‘\(‘ral times daily. Ilis 
joints, on account of his weight, and the rolling of the sliip, began to trouble him, 
until the hosing w’as commenced, and I am quite certain that even then if he had 
had the usual feed, it w’oiild have been a very serious matter for him, but wdth the 
diet he was on, and the liberal use of sea-water, he really did not give us an 
anxious time at all, and landed in splendid condition, with perfectly clean legs. 

Fcedhif) Jlara^es . — Horses shouhl be fed on (‘ha IT, cru-lied oats, and bran, 
given in a diy condition, and a liberal supply of hay at niiilil. They should liave 
water thr(*e time's daily before feeding. Tlu're wenv no in this sliipiiKUit, 

but T have had considerable expedience with shipping army horse's to Soiitli Africa 
and Eg>"pt, and, on the diet, never hael a case of digestive trouble. Colic or 
Femiider, and the horses arrived in good, harel condition. 

Feeding Sheep.— 'The sheep throughout the \oyage*, weM*e ted euitirely on 
meaidow hay and reiots. I had some excellent kohl rabbi which lasted until avc 
reached AVestern Australia. Only a small alleiwance of iv'ot^ on-e daily; but the 
hay racks w’ere never enqity, and the shee]i seemed to be eating or cuddiiig about 
20 hours out eif 24. If roots are sent, the atteiiduni should have a root-cutting 
machine. The risk of an animal being choked by hand-cut roots is thereby ob- 
viated. Also, arrangements should be made with the chi(d‘ officer for stowdng 
them where they will keep best. All the ew’es I brought out were heavy in lamb. 
They not only landed in good order (two died from the heal, lambing ti’oubles), 
but since landing the cw’cs and lambs bom en route and after arrival have all 
done extremely w’ell, show’ing that the diet which was safe w'as also sufficient. 

Tf used w’ithout w’aste, 4 lb. daily of nu'adow’ liay sliould be sufficient for 
each slieep. 

Feeding Swine . — On every ship there is a good deal of waste food that makes 
excellent pig food, consequently arrangements sliould be made for a supply of 
^tbis, along W’ith the usual food shipped, such as barley, meal, pollard, etc. Only 
>^'it is essential to inform the cooks that no salt or soda is to get in from the galley, 

as the result w'ould be fatal. 

• 

Hay Nets. — Hay nets should be provided for all stock, not only for purposes 
oj economy (the nets could be filled where the hay is stored and carried to the 
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f^toek without loss from wind and rolling), but there is the additional advantage 
that an animal is not likely to over-eat on hay; therefore, when the captain 
makes his daily inspection, if there is a good supply of hay in the nets and water 
in front of the stock and the stalls, etc., are clean, he will know that the animals 
are getting all the essentials attended to. 

With ordinary hay racks for sheep there is a lot of waste, both in carrying 
hay to them along the decks, and by the sheep when feeding. This could be 
avoided by hay nets. 

Water . — It is most necessary and iniportanl that cattle, sheep, and swine 
should have water in front of tliem during the entire voyage. In the Red Sea, 
the S.I). ewes drank over two quarts each daily, The swine also look it freely, 
and an abundant supply with frequent hosings of sea-water no doubt largely 
dccH)unte(l for no mortality with them. 

Rc Rock Salt, Blood Salts, Treacle, etc . — None of thes<‘ is necessary. The 
addition of a little sea-water (which contains a ])erfect solution of blood salts) 
to the drinking water is far better than either of the former. As a matter of fact, 
rock salt is hardly ever touched by stock on the voyage. Treacle is useless, as 
no wet food is used. It is a good food for cold weather^ but not for the Tropics. 

Medicines . — A good skin-dressing, easily applied, is essential, as ring worm 
and skin chafe are common. Liquid paraffin (medicinal) is preferred to linseed 
oil, and a few fever drenches, laxative drenches, scmir or diarrlioen niixtures, 
eye lotion, wound powder, antiseptic ointment, a pound or two of cotton avooI, 
bandages, and a bottle of veterinary iodine will complete the reepurements. .\s 
u matter of fact, with careful feeding and ample water, very little medicine is 
nceossary. 

Lambing Ewes . — Several of the ewes lambed on the voyage — a great- deal of 
trouble was experienced. In the fir.st place, all the ewes were ver\^ fat. Several 
had won ])rizes and were shipped in their Show form. They felt the heat in the 
Red Sea (two out of eighteen in Iamb succumbed). In addition, most of them 
had twin lambs. Not one lambed with a normal presentation or without assistance. 
This may have been due to losh of tone in the uterus and abdominal muscles from 
the heat, etc., with the young getting misplaced in their movements. Anyway, the 
lambs appeared at birth with a mix-up of legs and sometimes heads, and seemed 
very weak for a few days. Teaching them to drink required not only a lot of 
patience, but some manoeuvring, as it took some time to get their sea legs and 
accommodate the suckle to the roll of the ship. I have had calving cases on board 
ship and think nothing of them, but the lambing of ewes under voyage conditions 
should be avoided if possible. 

Rugging . — I believe that horses, cattle, and sheep would travel in greater 
comfort, and with less risk, if they were clipped and rugged prior to mnbarkatioTn 
If necessary, a blanket could be used for horses aqd cattle, as well as a canvas 
rug. A rug only, or even a good piece of hessian bag, would bo sufficient for 
the sheep. As the ship ran into the Tropics the clothing could be removed, and 
put on again if necessary if the weather got colder further south. ^ 

Stud Work . — It is quite common experience for an importer of stud stocl^^ 
to have trouble with the animals imported in regard to their capabilities at atud. 

I have often been called in professionally to attend horses, cattle, sheep and sWine 
account of their inability to perform their work, and almost without exception 
their condition can be attributed to wrong feeding on the voyage. Taking thi 
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exf)erienco of tliis particular shipment, every animal, so far as we are aware, 
has landed in vigorous condition, and some of them have gone straight to stud 
work without any acclimatisation at all. For example, one Southdown ram, as 
soon as released from quarantine, was mated with 100 stud ew^es, and did his work 
successfully. This '^iondition^* is described as hard condition, and must be dis- 
tinguished from what is known as Show condition, or, in other words, fat. There 
is nothing more detrimental for stud work than landing animals in Show con- 
dition. 

.Summary . — I do not think it is generally known that all boxes carrying live- 
stock to Australia arc prevented from landing, but have to be broken up and 
dumped at sea. This is surely waste. On the s.s. ^^Matukana’^ there Avas an ideal 
place for carrying slock in the shelter deck. Tt could have been fitted with the 
minimum expense. All that would be necessai’y for .sheep is a false floor as already 
described, laid on the deck in sections. Ordinary sheep hurdles, to which Eng- 
lish sheep are accustomed, would keep them in their respective quarters without 
{rouble. Cattle would, of course, neee.ssitaie stronger partitions and fronts; but, 
even so, the actual outlay would be considerably less than the cost of the boxes 
used at present. Moreover, the greater part of timber used would probably be 
useful afterward.s as ship’s timber, and the false floors would not occupy much 
room if stored for further use, provided the trade warranted it. Rome of the 
ships are even ])etter suited for this plan than the ^‘Matakana,” having a good 
supf)ly of portholes in the sludter deck, so that, with the openings fore and aft, 
as well as portholes and liurdles between the sheep, openings in the partitions 
between cattle, together Avitli batten floor ol! the deck, there would always be a 
current of air (drculating, Avhicli could be reduced if necessaiy. 

“-It is reasonable to assume that if thc'^c^ suggestions were acted on 
there should he an appreciable reduction in the expenses of shipping live stock, 
and possibly, ere long, in insurance expenses also, as the slock would be carried 
with a minimum of risk. 

Tn the reduction of exp(*nses there is not only the lessened cost of the 
simple food and quantities recommended, as also straw bedding (for sheep no 
bedding is required, and for cattle half of that now supplied would be ample), 
but a considerable saving would be effected by the lessened cost for cartage, 
railway charges, dock dues, handling, and many other miscellaneous charges, as 
well as in the amount of sj)ace occupied on board, Avhi(*h jirobably makes ])art 
of the sliipjAing charge. 

Further, the cost of hags for foodstuffs in the quantities now ship]>ed, is a 
‘considerable item. New bags have to be used — second-hand bags not being 
allowed on account of the foot and month disease. As an instance, bags pui*: 
chased for my stock cost i.*27 wholesale. As instancing the waste involved in 
providing fodder for the voyage in the quantities at present considered neces- 
sary, it might be mentioned that I had o\rer IflO bags of chaff untouched. As 
under the quarantine laws, no foodstuffs can be landed in Australia, the wlude 
of the excess fodders were taken to sea and dumped overboard. The space 
occupied by the excess fodder must also be regarded as an unnecessary item in 
the cost, and altogether my experience was such that I felt it incumbent upon 
me, in the interests of importers of stock, to set out the facts in connection 
with my experiences so that they might be brought under the notice of those 
who might be in a position to have alterations made with future sliipment.s. 
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CHANNEL ISLAND CATTLE—JERSEYS AND GUERNSEYS. 

It is not generally recognised, even by the powers that be, that these cattle 
when on their native soil, are amongst the soundest and the healthiest in the 
world. For example, I was informed by the veterinary authorities in both 
Jersey and Guernsey that tuberculosis was practically unknown; that con- 
tagious abortion was absolutely unknown; that warbles had never been seen; 
and that all the Channel Islands were free from foot and mouth disease. They 
have one disease — Johnne disease — which gives a certain amount of 1 trouble, 
and for this a diagnostic agent has been found by Major Dunkin, M.R.C.Y.S., 
the person who has world- wide reputation for work done on canine distempiS*, 
in association with Doctor Laidlaw, at the Medical Research Laboratories, Mill 
Hill, London. This fact is worthy of consideration and would possibly be of 
more benefit to Australia than the tuberculin test which is now applied twice 
on cattle practically free from tuberculosis. Please note that these remarks 
apply to cattle in the Channel Islands, and not to Channel Island stock in Eng- 
land, irrespective of where they are born. 

These interesting facts open up some very big questions for Australia. For 
example, on account of warble fly we are prevented from importing Channel 
Island stock for every six months out of twelve. Y^et the Channel Islands, as 
already stated, are free from warbles. 

Again, although the Islands at present are free from foot and mouth dis- 
ease, the cattle are quarantined in England, and examined every day by the 
veterinary officer of the Board of Agriculture and Fisheries, to see if they are 
free from foot and mouth disease. The risk of infection is from the stock in 
quarantine, as they are landed in England under special supervision and not 
allowed to come in contact with any other stock. They travel in specially dis- 
infected conveyances. 

Surely it is reasonable to ask that if the cattle landed in England under 
the supervision of our own veterinary surgeon were conveyed under the same 
supervision, straight to the ship, that would be sufficient to meet all the re- 
quirements and, if so, why, as the Islands are free from warbles, should tliey 
not be shifted any time during the year? 

If the objection of bad weather is raised, interfering with the delivery of 
cattle to time, arrangements could be made for the cattle to be on board say 
48 hours before sailing from England. 

This fact has more than one effect. Firstly, the expenses are increased. 
Inspections, maintenance, extra freights, and quarantine fees on 11 head of 
Guernsey cattle amounted to over £84. The whole of this could have been saved* 
if the stock had gone straight to the boat, the same practically as the Channel 
Island stock do going to America. Secondly, the accommodation in quaran- 
tine, which is limited, is taken up unnecessarily and so prevents other stock 
urgently required from going in. For example, one of my clients cabled from 
Australia requesting me to purchase Southdown sheep. On account of all space 
being taken in the quarantine station I was prevented from buying. Unfor- 
tunately the order has not yet been filled. 

, With regard to expenses, many people have the idea that importing stock 
is Sb ,x;ieh man’s hobby and that costs do not count. This is a very serious error 
of judgment. Quite a number would import and go short themselves for a long 
time ji all costs were cut down to a minimum, and there is m doubt that small 
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men fmanciaJly importing will give greater personal attention to slock, and 
that in a very short time Australia would benelit and, in turn again, the Empire 
also. 

This no doubt was what originated the Empire Marketing Scheme for which 
I and others are truly grateful, and 1 venture to say that if the scheme is car- 
ried on for a few years there will be a groat outlet for the stud breeders at 
Home — a great gain in better stock at this end and ultimately more suitable 
products for the markets at Home and abroad. 

It is with the object of assisting, possibly in a very small way towards 
this end, that 1 have subscribed these notes, and if I can help directly or in- 
directly in the future wdth this ^vork I shall be pleased to do so. 


ESTIMATED SAVING IN COSTS IN THE DIFFERENT METHODS OF 

FEEDING, ETC. 

The ships average about 31 days out from London to W.A. (where supplies 
can, if necessary, be obtained) and are about !10 days on the Australian coast 
before reaching Melbourne, therefore 40 days’ allowance should be sufficient. 

Cattle, say 251b. meadow hay daily x 40 days (or say ton per adult 
head)— 1,0001b. 

Sheep, say 41b, meadow hay daily x 40 days — 1601b. 

Cattle — 2 bulls, 11 heifers, say tons; 2 yearling heifers, 2 calves, say 


1 ton; 18 sheep, say tons. Total 9 tons. £ s. d. 

9 tons meadow hay at £6 10s. per ton . . , . . . . . 58 10 0 

1 ton crushed oats 10 0 0 

Allow for new bags, trucking and various expenses say .. 12 10 0 

5 cwt. .straw for 15 head, .say 5 tons at £2 5s. per ton . . . . 11 5 0 


£92 5 0 


No straw required for sheep and half that now allowed for cattle would be 
ample. No roots in this estimate. One ton used on voyage. 

The fodder and straw for the animals on the ‘‘Matakana” cost £191 12s. 
6d., so that I estimate a considerable saving could have been effected; but, as 
already stated, over 160 bags of chaff, surplus hay and straw^, etc., were not 
allowed to land. Therefore, less space for fodder would be wanted on the voy- 
age, and if other accommodation than the boxes referred to could be provided 
(which are dumped), it is possible that further economies could be effected. 

Had the stock (11 head of Guernsey) gone straight to the boat instead of 
inlo quarantine a further saving of £84 would have been effected. 
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' ' PRODUCERS^ MARKETS CXJ-OPERATTVE, LIMITED, 

QUARTERLY REPORT ENDING 30th MAY, 1932. 

Fruit, 

Apple supplies during the quarter were heavy, prime lines being in good 
demand, but inferior fruit sold at low values. New Season Navels sold at steady 
values, and values for Lemons firmed towajds the end of the quarter. Mandarins 
of good quality firm and good variety. Pears in demand. 

Vegetables, 

Heavy supplies of all lines of vegetables were forward during the quarter. 
Potatoes were in steady demand and values were firmer than the corresponding 
period for some years. Pumpkin values were consistently low and inferior quality 
was hard to quit. Swedes were not so plentiful and a steady demand existed for 
prime lines. Cabbage was short during March and values were then good, but 
later supplies increased and values receded. Beans were glutted during the whole 
time and values were below a paying price. Peas were moderately supplied to a 
steady market, with values good. Sweet Potatoes were about equal to the demand, 
Caulillowers started early in the period and supplies were heavy from jump; 
values were easy for prime lines, and inferior lines at glut level. This had a 
weakening effect on other lines, principally Cabbage and Beans. Rhubarb heavily 
supplied and values low. Celery also heavily supplied and the demand was weak, 
even prime lines being hard to quit at satisfactory prices. Bunch lines consistently 
heavy throughout with values only fair. Lettuce maintained a steady price and 
special lines were higli. 

Eggs, 

During the quarter under review egg supplies were considerably decreased 
in quantity. Values were not so high this year as last, due to Cool Store eggs 
being in demand, and to the effects of the depression. It has been noticeable 
that once the eggs realised over 2 b. the consumption eased. On the average eggs 
have been firm at prices ranging from Is. 9d. to 3s. lid. for metropolitan new 
laid. 


Poultry, 

During the quarter under review supplies have been heavier, with all lines 
well supplied. Cockerels and Black Hens have sold at satisfactory values. Mus- 
covy Ducks and Drakes over-supplied were hard^o p^uit even at low values. Tur- 
: Hens and Gobblers heavily supplied tow^ardsM#; end of the quarter, but the 

quality offering w^as not up to the requirements trade. 




1932>] JOURNAL OF AaRtCtLTURE, W.A. 


347 



LIVE STCXX AND MEAT* 

For the information of readers of this 'Journal,” the following particulars 
have been supplied by Messrs. Elder, Smith, and Coy„ Ltd., Perth : — 

COMI>AltATIYB NUMBEKS OF STOCK SOLD AT MBTROFOLITAN FAT STOCK MARKETS, 
FOR MONTHS OF MARCH, APRIL AND MAY, 1982. 


— 


Mar(*h. 



April. 



May. 

4 

2iul. 

9th. j 16tli. 

1 1 

1 23rd. ! 

1 1 

30th. ! 6th. i 

1 1 1 

13th. 

I 20th. 

27lh. 

1 

4th. 

1 I 

11th. i 

1 

18th. 

25th. 

Slierp 1 

10.586 

8,391 1 8,298 

9,564 

‘ 7,875 9,550 ill, 585 

10,657 

8,297 

8,392 

10,009 

11,208 j 

10,144 

C'jittle 

1 535 

1 

500 j 564 

60.5 

' 487 1 582 

1 615 ' 

546 

580 

530 { 

482 

467 

503 

Pius 

j 1,633 

1,455 11,441 

1,412 

1,555 1 1,691 

' 1,897 

1,656 

1,286 

1,459 

1,381 

1,500 , 

1,621 


(JOMPAKATfVK VALUES PER POUND. 


— 

- 

j 


March. 

231(1 I 30th. j 


April. 



May. 


1 2ii(l. 

i 

; mil. 

1 

i 1 

1 10th. j 

6th. 

j ISth. 1 

20th. 

! 27tli. 

1 

1 4tli. 

nth. 

j 18th. 
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d. d. 

d. 
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4 

4 

45 

4S 

44 
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31 
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. : 45 

44 

: ^i| 

4i ' 45 

4i i 

i 45 

4 

4 

4 

51 

5? 
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Pork ... 


65 

«i 

: «i i 


«! 

65 

64 

05 

65 

65 

65 

64 

Bacon ... 


. 55 

65 
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( 1 

55 1 65 

1 

65 1 

55 

55 

55 

55 

5| 

5 
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MARKET REPORT. 


Messrs. H. J. Wigmore & Co., Ltd., of Wellington Street, Perth, have supplied 
ns with the following information regarding the chaff available for auction at the 
Perth Railway Yards, for the period March to May, inclusive: — 


— 

Quantity (figures include 
all qualities of Wbeaten 
and Oaten ChafO. 

Minimum Price 
f.a.q. to Prime 
Wheaten. 

Maximum^ Price 
f.a.q. to Prime 
Wheaten. 

Maroh, 1932 

tons. 

£ R. d. 

£ s. d. 

985 

4 5 0 

4 12 6 

April 

1,220 

4 5 0 

4 15 0 

May 

785 

4 12 6 

4 17 6 


It will be seen from the figures quoted above that the market has had a firming 
tendency. This result, however, has to a large extent been caused by the fact that 
a very considerable proportion of the chaff offered for sale at auction apparently 
has not reached owners’ ideas of value, and has been stored in Perth and Fremantle. 
Such action, of course, has liad the effect of temjwrarily finning the market, but the 
position cannot be considered a healthy one and the inetliods adopted may result 
in lower prices as the stored chaff is put into consumption. Our considered opinion 
is that farmers holding supplies should lose no time in marketing. 

Oaten Chaff: — There is a fair inquiry for oaten chaff of idl qualities. Prime 
was selling in March at from £4 5s. to £4 10s., in April at the same figures, and in 
May at £4 10s, to £4 12s. 6d. per ton; f.a.q. at about 5s. per ton lower. 

Oats : — Duiing the period under review supplies have been fai* from plentiful, 
and with a good inquiry the market has remained firm, good heavy feeds selling 
at from 2s. Id. to 2s. 4%d. ; good feeds at from Is. 8d. to 2s. per bushel. 

Wheat: — In March, f.a.q. sold as high as 3s. 6d. per bushel. In the same 
month second grade realised up to 3s. 4d. In April the maximum price for f.a,q. 
was 3s. 4%d., the same having been secured in May. 

We have a very good inquiry for all produce lines mentioned above, and farm- 
ers consigning to us for sale at auction can bo assured of securing the highest 
market rates. 


JDNE, 1932.] 
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WESTERN AUSTRALU— DEPARTMENT OF AGRICULTURE. 


LIST OF BULLETINS AVAILABLE FOR DISTRIBUTION. 


No. 20. — Tht Pruning of Fruit Trees. J. F. Moody. Price 2s. 6d. 

No. 24. — Hints to Stock Breeders (revised). R. E. Weir. 

No. 37. — Conference of Producers, 1910 and 1912. 

No. 46. — Fruit Packing and Marketing and Exporting of Fruit. J. F. Moody and J. Ramage» 
Price Is. 6d. 

No. 49. — The Feeding of Horses. Professor Paterson and G. L. Sutton. 

No. 67. — Vermin Destruction. A. Crawford. 

No. 60. — The Farmer's Clip. J. J. Mahood. 

No. 68. — Flaying and Treatment of Hides. R. E. Weir. 

No. 74. — Tobacco Cultivation. A. K. C. Clifton. 

No. 79. — Sheep on the Wheat Farm and their Management in W.A. H. McCallum. 

No. 83. — Horticulture and Viticulture. A. Dospeissis. Price 28. 

No. 88. — Light Land : Conference. G. L. Sutton. 

No. 90. — Stock Waters : Standard for Composition of. E. A. Mann. 

No. 91. — Dairy Premises. P. G. Hampshire. 

No. 93. — The Home Tanning of Sheep and other Skins. H. Salt. 

No. 96. — Poison Plants of W.A. I). A. Herbert. 

No. 99. — Australian White. G. L. Sutton. 

No. 101. — Cotton Cultivation. G. L. Sutton. 

No. 103. — Kerosene Method for Eradicating Zamia Palm. G. K. Baron-Hay. 

No. 105. — Pedigree Selection of Seed. G. L. Sutton. 

No. 106. — The Red Legged Velvet Earth Mite. L. J. Nowman. 

No. 112. — Automatic Demce for Eradication of Stickfast Flea. G. Allman. 

No. 113, — Picked Pieces: Classification of Clip. 

No. 114. — Blue Mould on Citrus Fruits. W. M. Came. 

No. 116. — The Value of Windmills for Pumping Water tn W.A. A. H. Scott. 

No. 117. — Cream. P. G. Hampshire. 

No. 149. — Lucerne. G. L. Sutton. 

No. 192. — Root Rot. A. J. Dospeissis. 

No. 220. — Irrigation and Drainage. A. H. Scott. 

No. 221. — Soudan Grass. G. L. Sutton. 

No. 225. — Subterranean Clover. G. K. Baron- Hay. 

No. 2.38. — The first Australian Studmaster — His Flock. G. L. Sutton. (Reprint from “ Jour» 
rial”) 

No. 239. — Field Experiments, Chapman 1. Thomas (Iteprint from “ Journal.”) 

No 241. — Field Experiment^, Merredin. Langfield (Reprint from “ Journal.”) 

No. 242. — Field Experiments, Avondale. Wild and Bailey. (Reprint from “Journal.”) 

No. 24,3. — Successful Codlin Moth Control in W A, G. W. Wirkens. (Reprint from “ Journal” > 
No. 245, — Leaf Rust oj Sfovt Fruit. W. M. Came. (Reprint from “Journal”) 

No 246. — Field Experiments — ]i ongav Farm 1. 'riiomas. (Reprint from “Journal”) 

No. 219.— Phosphate or Phosphoric Acid G L. Sutton (Reprint from “Journal”) 

No. 250 — Sheep— Hand -feed mq H. McCalluiii (Itepnnt from “.Journal”) 

No. 261 — RiUherglen Bug. J L. Newman. (Reprint from “Journal”) 

No. 2.52. — Worms affecting Sheep. H. W. Bennetts. (Reprint from “Journal”) 

No. 254 — Sorrel. W. M. Came, A B Adams, and C. A. Gardner. (Reprint from “ Journal” 
No. 256. — Climbing Cut-warm or Tomato Moth. L J. Newman. (Reprint from “ Journal.”) 
No 258 — Pasture Development tn the Qrejit Southern Area. J. T. Armstrong, B.Sc. (Reprmt 
from “ Jon run 1.”) 

No. 259. — •Phosphatic, Licks for Stock. Goo. L Sutton. (Reprint from “Journal”) 

No. 260. — The Treatment of Boivling Greens, Tennis Courts , and Lawns. P. G. Hampshire. 
(Reprint from “ Journal”) 

No. 261. — Rose Chief of Wollongbar — The value of Breeding." P. G. Hampshire. (Reprint 
from “Journal.”) 

No, 262. — Tht Blow-fly Menace. H. MoCallum. (Reprint from “Journal”) 

No. 263. — Dairy Farm Competition, Harvey District. G. K. Baron- Hay. (Reprmt from 
“ Journal”) 

No. 264. — Alsike Clover. C. A. Gardner. (Reprmt from “ Journal”) 

No. 265. — Blue Lupin. G. L. Sutton (Reprint from “Journal”) 

No. 266. — The Blackberry Pest G. L. Sutton. (Reprint from “ Journal”) 

No, 267. — Royal Agricultural Society Crop Competitions. I. Thomas (Iteprint from 
“ Journal”) 

No. 268. — Soil Alkali. 1^. J. H, Toakle (Reprint from “Journal”) 
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No. 269.— CAeap Pasture Production. G. K. Baron-Hay. (Reprint from “ Journal.”) 

No. 270. — Subterranean Clover Weevil. L. J. Newman. (Reprint from “Journal”) 

No. 271. — Seaweed as a Fertiliser, L. J, H. Toakle and L. J. Newman. (Reprint from 
“ Journal.”) 

No. 272. — Biological Control of the Silver-Eye. L. J. Newman. (Reprint from Journal.”) 
No. 273. — Subterranean Clover Seed and its Impurities, with a Comparison between Machine 
Cleaned Seed and Seed in the Burr. H. G. Elliott. (Reprint from ” Journal.”) 

No. 274. — Nut Crass. C. A. Gardner. (Reprint from “ Journal.”) 

No. 276. — Minerals in Pastures and their relation to Animal Nutrition. J. B. Orr. Reprinted 
from “Journal.”) 

No. 277. — T'he Potato Plot. G. N. Lowe. (Reprint from “ Journal.”) 

No. 278. — Pear Scab. G. W. Wickens. (Reprint from “ Journal.”) 

No. 279. — Curculio Beetle. A. Flintoff. (Reprint from “ Journal.”) 

No. 280. — Fruit Thinning. G. W. VViokens. (Reprint from “ Journal.”) 

No. 281. — The Need for Lime in Western Australian Agriculture. Geo. L. Sutton. (Reprint 
from Journal.”) 

No. 282. — The Cost of Feeding Pure Bred Cows under the Australian Official Herd Recording 
Scheme. P. G. Hampshire and P. C. Cousins. (Reprint from “ Journal.”) 

No. 283. — The Eelworm-Oall or Root-Kn'tt Disease. H. A. Pittman. (Reprint from “Journal.”) 

No. 284. — The Common Blue Lupin. G. A. Gardner and H. G. Elliott. (Reprint from 

“ Journal.”) 

No. 285. — Potato Diseases in Western Australia. H. A. Pittman. (Reprint from “ Journal.”) 
No. 287. — Variation in the Weight of Eggs. W. T. Richardson, Poultry Adviser. 

No. 288. — Pastures. In Areas of Medium Rainfall. G. K. Baron-Hay, Assistant Superin- 
tendent of Dair3nng. 

No. 289. — The Unsound Economics of the F.A.Q. Standard for Selling Australian Wheat. Geo. 
L. Sutton. 

No. 290. — Wax Scale {Ceroplastes Ceriferus), Anderson. L. J. Newman, F.E.S., Entomolo- 
gist ; B. A. O’Connor, B.Se. Agr., Ag^'icultural Advisor ; and H. G. Andrewartha, 
B.Sc.Agr., Agricultural Advisor. 

No. 291. — Early Blight or Leaf Spot^' arui the Macrosporium Storage Disease" of 
Potatoes. H. A. Pittman, B.Sc. \[ir.. Plant Pathologist. 

No. 292. — Cultivation of Onions. K. T. Morgan, Vegetable Insjiector. 

No. 291. — Best Kept Far^n Competition — Manfimup. M. Cnlhty. 

No. 29H. — Seed Testing — Value of. H. (J. Elliott 

No. 299. — Blowfly Paiasite. V Newman and H. (1. .\nclre\\artha. 

No. .'KM) — Egg K,r port -Rejects, their ('a use and Rrniedg. W. T. Ricliardson. 

No. 301. — Wheat Heads- Raiasite and other causes of Emptiness, Tale- All, Root Rot, and 
Foot Rot. H. A. Pittman. 

No. 303. -Fallowing for Fertility. I>r TeaKle and G. H. Burvill. 

No. 304. — The Standard Egg. W'. T. Kiehardson. 

No. .305. — Potato Certification Srhenw. H, N. Pitt man and 11. (i. Elliott. 

No. 300 — B/ar/c Spot or S^ah of A jtples and Patts II. A. Pittman and H. 0. Elliott. 

No. 307. — Present ('ompaiatice Valne of Feeding Stuffs. G. K. Baron-Hay 
No. 310. — The Wild Turnip. C. A (i inlner. 

No. 311. — Care in Crutch mg Sheep. H. MeCalluin. 

No. 312. — Selex^tinq the Breeding Ewe. H. JMoCalluni. 

No. 313. — Lumpy or Matted IToo/ in Sheep. ,1. F. Filniei. 

No. 314. — Bordeauic Mixture If. :\. Pittman. 

No. 315. — Me.xican Poppy. C. A. Gardner. 

No. 310. — Bananas, F. d. S, W'l'^e. 

No. 317. — Blowflies in South-West- Seasonal Influence. N(‘wmaii, C’Connor and Andrew^arth.- 

No. 318 . — Bees Art. WMloughby 

No. 310. — Cape Gooseberry. (E W . W ickens. 

No. 320. — Agricultural Seeds and Their IHcJ I niptti ities. H. G. Elliott 
No. 321. — Cooling of Milk and Cream. (E K. Baroii-Hay. 

No. 322. — Feeding Wheat to Pigs. G K. Baron-Hay. 

No. 324. — Seed Testing for Farmeis. etc. H. A. Pittman. 

No. 325. — Apple Curcuho. H. G. Andrew artlia. 

No. 320. — Flag Smut of Wheat- Variety Tests. E. J. Limkourne. 

No. 327. — Wine- Making for Domestic Use. H. K. Johns. 

No. 328. — Sod .4.lkali—Proccdine for Estimation. I)i. Toakle and E. W'. Samuel. 

No. 329. — Tobacco — Downy Mildew, or Blue Mould. H. A Jhttimui. 

No. 330. — Chemical Weed Killers. G. R. W". Moadley and H. G. Elliott. 

No. 331. — Carniolan Bees. H. Willoughby Liinoe. 

No. 332. — Cool Dairies for Cream. 31. Cullity. 

No. 333. — The Centrifugal Cream. CE K. Baron-Hay. 

No. 334. — Sugar Beet and Its Cultivation. (E E. Sutton. 

No. 330. — Seed and Seed Bed Disinfection. H. A. Pittman. 
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The following publications may be obtained from the Department of Agriculture, 
Perth, on application, or will be sent post free to any address in this State on receipt 
of a remittance for the amount stated: — U. 


The Management of Poultry under Western Australian Conditions^ by W. T. Richardson 
Poultry Adviser. 

This is a most useful and valuable book, not only for beginners, but to all those who 
keep fowls for pleasure and profit. It deals fully with all matters connected with 
the industry, including Brooding, Feeding (for stock birds or egg production), 
Incubating, Brooding and Care of Chirks, Marketing (eggs and poultry), and all 
matters of use to the poultry-keeper. It also fully describes symptoms of various 
ailments and diseases and simple treatment for same, and, as the book was written 
to suit heal conditions, every poultry-keeper sliould have a copy by him. Price, 2s. 

The Pruning of Fruit Trees, by J. F. Moody, Fruit Industries Commissioner: 

This j)ublu'?ition contniiis numerous illustrations, being reproduction of plioto- 
graphs taken in this State, of pruned and unpruned trees, which make the 
details set out in the letterpress particularly easy to undiTstand. Price 2s. Gd. 

Fruit Pacicing and the Mariceling and Exporting of Fruit, by J. F. Moody, Fruit In- 
dustries Commissioner, and J. Ramage, P.acking Instructor: 

This publication contains invaluable information on packing and grading fruit for 
local and exfmrt markets. It is freely illustrate(i, and no fruit-pac'kiiig shed 
should be without a copy. Price Is. Gd. 


/ 
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A CASE FOR "BULK HANDLING^' IN W.A* 

CJko. L. SiTTTOX^ Director of Ai’Ticiilturc.'^ 

AVlicat is ti'aiisportcd from the farm t(» its dt stinatioii either loosely or in ha^'s. 

“Bulk TlaTidlnii*” is the term pven to the method of handliiij^* or t rails) ♦ortiiij’ 
loos(‘ or hulk srraiii as distinct from liandlini:* it in hau’s. Bulk \\h(‘at Hows readil.' 
and, in ('onsetjuence, it can he handled entirely h\ im*chanical m(*aiis and \ery 
lar^rely likt* water; it will run, it can he poured ami it can he jiumped. The hulk 
«>raiu is (Hexaled or transjiorted horizontally hy jmwer and when elevated its How 
hy jL!:ra\ity it directed to when' de^iretl. In short, tlie principh* underlying “bulk 
handlinu'’' is “up by power and down by tiravuty/’ 

Tilt' maebinerv used for actually elevatnii*: the loose erain is ealhal an “(‘le\a- 
tor/’ but bv custom this word as now used also riders to the Iniildiim iii which this 
|‘ortion of tlie jilaiit and coiiti<iUous bins are housed, and also iiieludes the addi- 
tional sNiiae'c hin^, wliudi aie .'-ometime- attached. In the latter case the buildnys; 
eontaiinni: the elevator |>ro})i‘r is known as the “Working lloust‘." The “elevator” 
located! at tlu* ])ort is calleil a ‘•'ferminal.” Bv cause the “(devator” is Mudi a i)ronu- 
nent feature of hulk haiidliiu;’ the system of handling’ p’ain in bulk is aBo kiunvn 
ns the "elevator system,” 

[‘■jlk wheat is lit'ti'd or elevated liy two methods — 

1 The ])neumalic system, and 
1. The bucket system. 

Ih'eniiiatic elevators ojicrate by suction; if the moutb of a lube through which 
air is beiiie* drawn at a snllicieiitly rapid late is lowered near the surface of the 
yrain, the latter will be drawm up into the lube and carried alonj? wuth the air. 
The illn-trations herewith are those of a lloatinjr pneumatic elevator located at 
Bremerhaven, in (lennany.t This has a capacity of 75 tons. ])er hour and is 
ereete<l on an iron punt. The motive pow^r is su])plie(l by the boiler A, and tlie 
vertical ••omiiound steam enjyines B, which drive the cotijiled air ]mmps C. These 
<’xlmust the air throiifih the tube D, from the vaciuim cliamher K, creatinp: a 

before the WA Branch of the Eeoiioime Sooiet.v of Australia ami Xeu Zea- 
land un Ctih .Tnne, 1032 

1 '‘Tl'e Continental System of Gram Storagro." by tKear S(hul7e--J r/nr Go: . X S W . Dec, 
1001 , 
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FLOATING PNEUMATIC ELEVATOR, SHOWING PRINCIPAL PARTS ONLY. 

By Osrer Schulze, N.8.W. A//ric. Oaxette, Dec., 1901. (By courtesy N.8.W. Dept, of Agric.) 
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vacuum of about 12 lbs. With this siUT^lus of atmospheric pressure air enters 
into the flexible suction tubes F through the nossel G, which is inserted into the 
grain and handled so that the air draws with it a large proportion of grain and 
deposits it into the vacuum chamber E. freed from dust and husks wdiich are 
exhausted from chamber E with the air, and after i)assing through the air pumps 
and exhaust tubes IT, are caught in the dust chamber I, from which they are drawn 
at the bottom and bagged or otherwise disposed of, wdiile the dust-free air 
escapes through the funnel d. From the vacuum chamber the grain passes through 
alternately acting automatic weighing machines K into the shoot L, Avhich delivers 



Rough diagram to illuslrate the aelien of an elevatoi 
belt The pulleys 1 and carry an endless hand, 8. to whicli ari 
rheted hlK’ktts,' 4. As the buekeUs pass round the lower pulley 
they dip into the grain. r>, and fill themselves. As they pass tner 
the upper pulley they shoot the gram into a trough. 7 The 
distance from the lower pulley to the upper is oyer UOO feet in 
the largest elt valors 


(Bj/ courtesy N.S W Dipt, of Aync.) 
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it either to its destination or, if it has to be lifted, again, into another elevatoi^ 
This system l>os^esses the advantages of speed and greater flexibility than the 
Bueket system, but it has not been so geneially adopted, beeause of its greater 
initial cost. 

Tile Hiicket system is 1)y tar the more common. In this system an endless band 
jiashts round two pulleys, placed respectively at the bottom and top of the elevat 
iiig device, technically known as the “elevator leg” or simply “leg.” On this endless 
band “buckets” or “cups” arc placed at intervals; as each of these passes around 
the lowei* ])ulleY it tills by dipping into the grain contained in a hopper, and after 
j assing round tlie upper pulley it discharges its load into a receiving ho])if)er or 
spout. This ])laii is now very generally adopted in connection with haiwesting 
and tlirashing machinery, foi* instance, when the grain is elevated from the bottom 
of the winnower to another section of the machinery for bagging or further tr(‘{it- 
ment. 

Though loose wheat will flow it will not find its own level as water does: its 
angle of repose is about 23(leg., and, therefore, to ensure that Avheat will flow it is 
necessary that the spout through Avhich the wheat is to How shall liavi* a greater 
inclination than this. To provide for this the elevator ](*g is raised aboAc the tof>> 
of the reciiving bins and high enough to ensure the necessary slope from the h(‘ad 
of* the elevator to the b n. It 's, therefore, obvious that the number of bins which 
can he tilled from an elevator leg by gravity will be govenucl by tin* htiglu of the 
latter and the distance of the former fiom it. There are thus limitafioi '- to tlie 
niimiier of bins wliicli can b(‘ filled dii’ectly by gra\ity, and, in conse<|iienct'. olcMiloi^ 
in whicli iill the bins an* tilled 1)\ gravity from the elevator head a?*e fo lined to 
ci'iiiparaf ively small eh'vators tit country sites. 



1 .Old 2. sides of the long frameviork 
1. edges ot the belt 
f), returning portion of belt. 

7, S. oblique lollers for tinning up the edge of the belt. 

a. rolkr for support of .">, (j. 

10, 11, bearings of the rollers 9 

Hy Dr. N A. Oubb, .Y .V.ir A {trie, (iasette. Doe., 19ol 

(By courtesy N IS. W. Dcyt. '/ Ayrir.) 

When the iinmlier of liins to be filled is greater than can be dealt witli hy 
gravity from a central “leg,” as in large or terminal elevators, the bulk wheat is 
transferred horizontally by means of a conrveyor belt. These belts are usually 
made of rubber or rubber composition and vary in Avidth from 1 to 3 fei't. These 
run on oblifjue rollers, one of Avhich is placed on each side of the belt at interA^als 
of 15 to 20 feet, detennined by the AAudth of the belt, and AAdiich give a concave 
curvature to the belt. A diagrammatic section of a conveyoi belt is illustrat<‘d 
herewith. Whilst tliey usually run horizontally they Avill also Avork sati-^fact.orily 
on a graile of 1 in 10 if correct siieeds are maintained. 
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The ji^raiiJ is delivered from the spout at the head of the elevator leg^ oji to 
the centre of the belt, which then transfers it to the bin re(juii*ed, either at tho 
end turniiiji^ point, when it obviously drops oiT the belt at it turns downwards over 
the pulley, or at any interim diate point desired by means of an ingenious zigzag 
cut-off, as illustrated. 



UiaKriiJii ot ji ’/ig /u^ ’ Tho gi jnn c :n rynig bolt is sho\Mi at 1. 2. aiul 
tho tlirtolioii (>1 Its motion is imluatnl by iotonn'- 4 anti r> ,ii'o jiull^vs us( d to zigzag Ibo 
bolt Tho grain is .shot into a trough, 0. whioli omptios into a spout., 7. loading to a bin 
or olsfsvluMo 

B\ f)r X A. (’obb, NS IV At/iu. iimvttv, Jloo . J‘)0l 

( /*(/ iUlOte'iU A *SMr nf 

These belts are very f»:enerally used for con\e\in2: ijji'ain from terminal 
elevators to the wharf-side for delivery into the ship. Tli(*y are ('ommoiily jilat-ed 
in overhead galleries, and may travel several hinulred yartis, ])assing en route o\or 
the to])s of buildings and making several rigltt-angled turns. 

Such then are the simjde principles upon which all, even the most elaborate 
elevators, operating on the “bucket” or ‘Vup*’ principle art* designed. The inannej 
in which they are utilised and applied in individual ele\ators de])ends upon the 
sp^*cial conditions of the site and the ingenuity and skill of the designer. 

“Bulk Handling’' is power handling to a mueli greater extent than is possiide 
with bagged grain. Assuming surticient grain to justify the .system and a capital^ 



JOrKXAL OF A(JR1CULTUHE, W.A. 


[Sept., 1932. 


358 


cost of installalion not in excess of a sum on which the interest and capital fund 
is not greater than the average annual cost of the containers rc.pured under the 
bag sj^stcin, the working costs of handling bulk grain nuist, therefore, be much 
less than those* incurred in connecth)n with handling bagged grain. In times of 
high or even of reavSonable prices the difference may not be of first importance, but 
in times of low and extremely low prices it becomes a matter of supreme moment,, - 
as one of the means whereby the costs of ])roduction, including t transportation, can 
bo reduced. Hence, in Western Australia, with ]>resent ]irices for w^heat now 
actually below the cost of production, the dormant interest in bulk handling has 
been revived tvith great intensity. 

AAHieat is handled in bulk in other countries to a far greater extent than is 
generally realised by the a\erage Australian, 'who is so accustomed to bag hand- 
ling. Most of tin* wheal received at our main market, Great Britain, is in bulk. 
The re]>oi*t issued by the Ministry of Agriculture and Fisheries in 1928 indi- 
cated that 8.5 per cent, ot' the imports of grain going into Great Britain were in 
bulk and tin* only countries shipping in sacks were India, Australia, California, 
and Chili; foin India all the grain shipped w'as in sacks, but from Australia, Cali- 
fornia, and Chili a jmrtion w’as in bulk. 

Except on the Pacific coast, bulk handling is general in the Pnited States of 
America. On the Pacific coast the conditions are vei*y similar to those which 
obtain in Australia, and until a few years ago wheal \va« handled (‘iitircly in bags, 
but a transition from bug to bulk handling is no\v taking j)Iace. A recent invosti- 
gation into the cost of bulk and bag handling there showed an advantage in fa\our 
of bulk handling of Id. I cents (8.2 pence) per bushel. 

Tn Canada bulk liandliiig is universal, and in 1931 then* was storage capat'itv 
for 41 7, 000, 090 bushels of grain. Tn the Prairie provincf'S th<*re were 5,872 ])ulk- 
receiviiig eloafors at the country stations; about 800 in Manitoba, 3,250 ‘m 
SaskaU'hewaii, and 1,800 in Alberta. At the Foif William and Port Arthur ter- 
minals there is a storage ('a])aci1y no>v for 93,000,000 Inishels, having increased in 
10 years from 54,000,000 bushels. At Vancouver the (*h*vat()r facilities have 
increased steadily and now have storage capacity for 10,000,000 busheF. 

Piider the hulk handling system the American or Canadian fanmr brings 
his wheat to the country elevator in an ordinary box ^vagon in the summer or 
(m a sledge during the winter when the roads are ice-bound. The wagon or sledge 
is driven on to a ])latform wdiero it is w^oighed. The receiving i)latf'oriu has a 
dumping or tilting device, known a< the “dump sticks,” and the conveyance, after 
being weighed, is then tilted backwards by these, the slide is pulled out of the slot 
in the tail-hoard, and the grain runs into the receiving hopper in a few minutes. 
From the receiving liopper it is taken by the cups from the boot or bottom of the 
(‘levator leg to the liead of the elevator and thfre transferred to the bin to whi(*h it 
is assigned. This is done by means of a turn-head spout at the to]> of the eWator, 
Avhich is operated from the floor level of the working house. 

In a small elevator the device for diverting the wheat from the elevator hopper 
may he ({uite simple and consist of one spout only; in large elevators quite a bat- 
tery of spouts would be available to take the wheal from the head of Thi* elevator, 
or from a zigxag on a belt. 

En route to the bin the grain may, however, be cleaned and freed from chaff 
and other unmillable material, or this operation may be delayed until a more con- 
venient time, or even untd just prior to the wheat being railed away from the 
country elevator. 
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As most (country elevators in Canada and the United States are privately 
owned, it is eustoinary to weiah the wheat as it leaves the elevator, and for this 
purpose the individual elevators are equi})ped with weii»;Innj? machines, the size 
vaiyin^Ji’ in accordance with the elevators. In lar^e ehvators as much as 2,o00 
bushels would be wei^*hed in one operation, and almost as delicately as a chemist 
weig:hs a druj? on his balance. 

In Canada and the United States, owiiijs: to the rif»orous winter (Conditions, 
covered railway tnieks are in gcnieral use, and so on beinj^ despatched from the 
tclevator the wheat is sent away in bulk in a ('oveiTd truck, which usually holds 
* ironi 30 to 40 tons. This is of oro-iier capacity than out ojien wagons which are 
so suit: ble tor our climate. The trucks are unloaded into eitlu*r storaf^e or 
^‘primary” elevators, as they are (ailed .in Canada, and which are ])la('ed on the 
shores of tlie lake or into terminal elevators at the poi’ts. Fnmi the conveyor 
belts it is poured, by lar»e sp(uits, into the ship’s hold. As it jiassc^s down these 
('hules it is mucli easier to take a sample for insp(‘ction or rcM'ord purposes than 
it is to take it trom si parate ba^s under the system w’hich obtains in Western 
Australia. 

As it is impossibl(‘ for some of the great Atlantic liiiei’s io are the time to 
go to a t(‘rminal elevator, facilities are provided at some jiorts, as at New* York, 
for punt elevators to take the grain to the liner. Th(‘s(‘ are so deMgiual, however, 
that when load(*d with bulk wheat, this dows to the foot oL' the elevator; it is lifted 
by the ordinarv hmdeet or (Uip eonveyor and then trausiVrr(‘d to the* hold of the 
liner wdiose time is so ^aluahle that it is important that enery uimee(ssary delay 
should be avoid(‘(l. 

Abundant facilities are available in Europe for handling bulk wb(‘at on it- 
arrival there. ]\Iost of the main ])ort mills in the United Kingdom and on the 
(Vml inent have bulk facilitu‘s w'itli storage capacity from l(M),0i)0 to 1,000,000 
Inisbels. Thi‘ nnnilier that is available, in addition to showing in no uncertain 
way that n.niple bulk faeilitiis are available, are remarkable for variety in their 
(hsigns, bnt all are modifientions of the elevator and grain belt and all arc worked 
mainly on the principle of *‘Up by jiower and down by Gravity.’’ 

T)r. K. A. Cobb"*' in 1001 pointed out that even at continental ports, where 
there were no permanent elevators, bulk cargoes could be unloaded by means of 
portable a])pliances and, as a specitic ease, ilhistraled iu detail, the unloading of 
a bulk cargo at AntAverp. The cargo was ex tlie steamer ^‘Fri(‘.sland,” of the Red 
Star Line; it was one of maize and had to be disc'harged into canal boats, for 
various parts of Belgium, into bags for local (‘onsumptiori at Antwerp, and on to 
the wharf in loose piles to await sale and transportation. 

As Canada and America have adopted bulk handling, and apparently with 
advantage to tlumiscdves, it is ])ertiiient to ask “What objections are there to hand- 
ling wheat in bulk in Australia?” It has lieeii said that, though bulk handling 
is admit ably suited for the conditions which obtain in Canada, yet, because of the 
different climatic*, and other conditions obtaining in Western Au-tralia, it is not 
likely to be suitable there. This, hoAvever, is not so. Because of the climatic. 
Conditions, combined with difticmlties of transportation over inland w^aterways and 
over tremendously long distances, the slower and more costly bag handling methcvl 
is entirely unsuitable for Canada. Had the (’anadian farmers been compelled to 
retain their original bag system it is certain that the devedopment of Canadian 
lands for wheat production could not have reached its present stage. It does 


“Grain Elevators/* Dr N A. Cobb, Agrxe .Yew South Wales Feb, 1901. 
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not follow that, because the more favourable Australian conditions have enabled 
the bag system to persist for so long, the bulk handling system cannot be intro- 
. dueed now with advantage. 

Wheat growing in Canada has progressed largely because of the aid it has 
received from bulk handling; in Australia wheat growing has progressed not 
because of bag handling, but in spite of it. As has been pointed out by Dr. Cobb 
in connection with Californian conditions, bag handling is a handicap which bur 
growers have carried by virtue of their flat areas, peculiar climate, and wonderful 
harvesting machinery. 

Since the adoption of bulk handing in Australia was first advocated the 
objections against its introduction have been many and various. Those have been 
rebutted from time to time and it is significant that, after trial, there is never a 
suggestion in tlie country that has adopted it to revert from bulk liaiidling to bag 
handling. One of the earliest objections was that bulk wheat was unsuitable for 
transport over the long ocean voyage necessary to reach the European market. 
To determine this point an experimental bulk sliipmcnt was despatched by the 
White Star Liner “Persic’’ in 1900. Since then, however, numert>us cargoes have 
t>een sent to Europe and to the Chinc-?e and Japanese ports just as safely as with 
bagged wheat, and lo-day the insurance on bulk and bagged wheat is the same. 

To tho-^e unfamiliar with hulk handling it may he thought that parcels of 
bulk wheat cannot l)e shipped, but this is disproved by the fact that liners from 
American-Cauadian poifs take parcels of bulk wheat, as has also been done by 
the White Star liners from Australia, though to date this has not been done by 
the P. & 0. and Orient mail boats. 

Another one of the objection^i raised even now to the hulk handling system 
is that it will limit our markets because it is alleged that the main centres to which 
our wh('at is e:xported are not equipped with bulk handling facilities. This is not 
so, for it has already been stated that in our main market, Great Britain, there 
are abundant facilities for handling bulk w^heat. 

During the last two years (uir trade with China and Japan has expanded. 
In Japan there are facilities for bulk handling at the main ports. In China it is 
significant that up to the first w'oek of January of the present year (19J2) charters 
had been entered into for the shipment of 2^^ million bushels of bulk grain from 
Bydney to Shanghai. 

Whilst those witliout bulk handling facilities may prefer to have wheat in 
bags while it is available, yet, if the change is made to bulk, there is no doubt that 
they will either provide bulk handling facilities at their receiving ports or arrange 
to bag the wheat on arrival. Even if, however, they refused to do this it would 
he quite possible to cater for their trade, as the wheat could be bagged at the ter- 
minal port before despatch, and this would be perferable to tlie present arrange- 
ment, as it w'ould give our farmers all the advantages of cheaper handling. In 
addition it would enable the bags to be placed on board in the best possible con- 
dition, so that on arrival at their destination their residual value would be greatest. 
Further, each bag could contain the same definite weight, wliich reports indicate 
would be appreciated by the customers. 

Dr. Cobb has showm that at Antwerp provision is made for bagging bulk grain 
at destination for those who desire their supplies in bags. Surely this is more in 
accordance with the fitness of things that those who require bags should supply 
them and pay for them. This should especially apply to India, which is an occa- 
sional customer for Australian wheat, but has no bulk handling facilities, and 
where the bags are made from material grown in that country. 
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Wheat has lieen haiulJed in bulk in New South Wales siiu-e the season 1920/2L 
It has been claimed that the New South Wales system is an unsound and un- 
economic one; that the capital cost has been too great, and that during* the past 
number of years it has been in operation the burden on the taxpayer has been too 
great to warrant the adoption of the system in other States. This is admitted on 
all sides, for the capital cost was unnecessarily and abnormally high for present 
day re(juirements, and the storage is excessive and not wtdl placed. 

It must be recognised that the New South Wales system was initiated during 
the War period, and largely as a storage scheme in order to prevent the serious 
losses which were occurring in connection with the stored wheat, because of our 
inability to dispose of it. In Western Australia a similar but possibly less acute 
difficulty bad to be faced in order to protect the bagged wheat in the compulsory 
pools from the ravages of insect pests and other vennin; the sheds were enclosed 
with a less durable material than concrete, but which had to be sci’apped at break- 
down value on the conii)letion of the siorage period, and when the wheat was dis- 
posed of. In Western Australia this expense was paid out of th(» proceeds of the 
crop which incurred it. In New South Wales it has been debited to the elevator 
^ysteni, and because of this, some deduction from the capital cost, as a handling 
plant, would seem to be justified. 

In examining the New South Wales position it was also found that, when the 
^ystem was established, the tanners for some reason or other whibh it is difficult 
tor us to understand refused to use it, for instance, in the first year it was avail- 
able only 2*1 per cent, ot the available storage capacity was used, and it was not 
until last year that it utilised to an extent above its storage capacity. But 
the poH^ion is changed, and now farmers are using it very readily, and in dis- 
tricts \\liere facilities are not available they are even clamouring for facilities to 
be installed. 

It is true that if the possibilities of the New South Wales elevator system be 
judged by what lias happened in the past then there can be no d'oubt that it has 
been very unprofitable, tmt is it reasonable to do sof Is it not more im})ortant to 
judge the soundness and possibilities of the system by what is happening at the 
present time? This is done ia other activities. Do we to-day judge the possibili- 
ties of the motor car by what it was capable of 25 to 30 years ago? Do we judge 
of tile possibiliti(*s of aviation by the triumphs of the Wright Brothers, or by the 
admirable record f)f our own Airways Company? Do we judge the possibilities of 
wheat production in Western Australia by wliat was considered possible 20 years 
ago? The obvious answer to this is and that is the position with the New 

South Wales system. I> it not rather a triumph for the bulk system, and for its 
administration and management, that, in New South Wales in 1930/31, the S 3 ’stem 
provided a return of 41 h per cent, of the total capital expenditure involved, after 
making a charge of only 2 y 2 d. to the farmers from the farm to the ship, and this 
despite its admittedly excessive capital, ill-balanced design, and with the utilisation 
of only 104.18 per cent, of its storage capacity instead of about 130 per cent. 

It has been claimed that bulk handling would be handicapped in Australia be- 
cause of our harvesting methods. The successful operation in New South Wales 
now dlefinitely proves that this is not so. 

Even the advocates of bulk handling were never sanguine enough to imagine 
that bulk wheat would bring the same price as bagged wheat, as the container of 
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the latter certainly has some value, but the following letter sent to the Hon. J. 
Lindsay, Minister for Works, shows that no longer is a premium obtained for 
bagged as against bulk wheat — 

The Farmers’ & (iraziers’ Co-operative (»raiii 
Insurance and Agency Co., Ltd., 

Circular Quay, 

Mr. T. Lirnlsay, Sydney, 2nd .fiuie, U132. 

i Minister tor Works, 

Department of Works and Labour, 

' ' JVrth, W.A. 

Dear Mr. Lindsay, 

Whilst the nominal quotation for bagged wheat on the day referred to by you 
was slightly in e^icoss of that for bulk, I am in a position to inform yon most 
definitely that for (juito a period quotations for bulk wheat have been in excess of 
those for bagged. For example, the estimated f.o.b. })rit'e for bagged wheat at one 
period was around *\s. r>Vtd., representing an approximate return to the grower of 
2s. 8id. — on the same day there were buyers for Bulk Wheat Warrants at 3s. 5Vid., 
giving a return of 2s. 9C»d. to growers. 

This information I feel sure will convince you that, although in the early days 
of the elevator system in this State, there was a strong prejudice amongst buyers 
and also growers, of later years, and particularly the last two, the system has become 
increasingly jmpnlar nol only with the farmers but with buyers. 

We here can sell Bulk Wheat Warrants practically any day, when there are limes 
when we find it ext remedy difficult to find buyers for bagged wheat. 

My opinion is that you should go ahead, if po.ssible, with your elevator scheme, 
as I feel your farmers will very quickly appreciate the system as much as -our growers 
in this State have done. 

Yours faithfully, 

(Sgd.) THOMAS B. DONXKLTiV, 

Manager. 

The operations of the bulk handling system in New South ^V^des have sliown 
that the (piantity of bagged wheat recjuired for stiffening bulk cargoes is decreas- 
ing. At one time it was considered that at least JO j)er cent, of tin* cargo should 
be in bags. Mr. Harris, tlie Gene?‘al Manager of the Go\ej'iiment Elevators, New 
South Wales, considers that the average amount of stiffening is about 4 x>er cent., 
and that- .some vessels vefjuire no stitTerrng at all: in 1020 '.‘11 th(‘rp were 8 out of 
66 and in 1931/32 2 out of 16 which had none. 

The freight on bulk wheat is h‘ss than on bagged wlieat, the advantage ranging 
from 2s. 6d. to 3s. 6d. per ton. This is not surprising, for with bagged wheat the 
ship does not receive i)aynient for the weight of Jthe bags which contain the wheat, 
brl by far the greatest factors infhiencing the reduction in freiglit are the harbour 
charges and ov(»rhead capital e.vpenscs saved to the .ship coiiscciuent upon the very 
inucli more rapid hmding and the reduced expenses for stevedoring. The following 
instance will illustrate this: — In May last a vessel commenced loading bulk wheat 
at White Bay, the New South Wales terminal, at 8 a.m.; at 10 p.m. it 
was completely loaded Avith 7,500 tons. The same ves.scl when loaded 
with bfie’ced wheat at Port L'ucfdn on a previous triti required 16 
days. The time o<jcupied at Port Lincoln was greater than would be 
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the case at Sydney or Freinanile, whore thore arc* very elflcient hai^-handling' 
appliances, but even at Fremantle the average rate of handling bags may be con- 
sidered to be 750 tons per do}/ compared with 800 tons per hoar at White Bay, the 
New South Wales terminal. The amount 750 tons per day is not the maximum 
with which the facilities at V'remantle are capable of dealing; this is ])robably twice 
as much. Nor is the 800 tons per hour the maximum for bulk handling at White 
Bay; it is 1,200 tons ]>er hour. Broadly, it may })e stated that with bullc wheat it 
is customary to load as much in an hour as in a day with bags. 

Even with an elVicient hag system a vessel re<juirt‘s almost as many days to 
load as hours aj’e required under the bulk system, it is believed that, if all the 
[)orts in Australia were ecjuipped with bulk handling facilities ^o that the system 
became general, the redm-tion of 2s. 6d. to 3s. (id. per ton Avould ])e increased to at 
least 5s. per ton. 

One of the advantauev still clainud for the bag svstein is that the bag is 
weighed in as wheat and that the farn er gets paid for it at the same ]»riee as the 
Avlieat. This is (piite true, but just how* little advantage this is to the farmer is 
shown by the following table: — 

(^ASH XALVK OF WHKAT SAC'KS (2iLB.) WHEN PAID FOR AT THE SAME RATE 
AS TTiE WHEAT THEY CONTAIN. 
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Average pri( o ef wheat sacks (10 years)- 9 • 9 ])en( e. 


It Is seen that, with wheat at 3s. 4d. per bushel, the West Australian farmer 
receives i%d. for a bag whicli on the average during the iiast t(‘n years lias cost 
him 0.9d., or a loss, not a gain, (»f 8.4d. on each hag used. 

Seeing that the biilk handling system has jiroxed to Im suitable for New Soutii 
Wales conditions, and aihantageons to those farmers wlio can use it, it is natural 
(o ask, ‘Tan it not be adopted with economic advantage to West Australian condi- 
tions?'’ As the result of the initiation of an experimental system b\ the Westralian 
Farmers, Ltd., this can he answered detinitel\ in the affirmative. T desire to make 
ackuoAvledgment of the si)leudjd ])nhlic service rendered liy tin* W.A. Wheat Po(d 
and the AVestraliun Farmeis, Ltd., in carrying out this experimental system and 
so detinitely demonstrating that hulk handling can la* advantageously applied 
West Anstialian conditions. Score.^ of fanners served by the sidings of Benja- 
berring, Korrelocking, Nenibndding, Y^elbeiii and Trauiing have proved this to 
their advantage. Some otlier farmers who are not normally served by their sidings, 
and who otherwise would have bad to use bags, have reali.sed the advantage.s of 
bulk handling and luu e carted their wdieat several extra miles to ailjacent sidings in 
order to take advantage of it. This is in accord with the experience in New South 
Wales; the Manager of the Farmers’ & Graziers’ Co-operative Grain Insuraiieo 
and Agency Co., Ltd., states that farmers travel 12 to 15 miles extra in order to 
take their wheat to sidings w’here bulk handling facilities are available so as to take 
advantage of and benefit by them. 
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The Westraliaii Farmers^ Ltd. experimental adventure into bulk handling was 
.«vO successful, and so welcomed by the farmers, that the quantity delivered was much 
greater than could possibly have been foreseen, and in consequence facilities to 
t receive the wheat had to be provided at short notice. Those handling this matter^ 
are to be congratulated on the initiative and ingenuity displayed in meeting the 
unexpected emergency by the bulk heads storage. 


The following jmj forma balance sheeets relating to the operations of three 
farmers — Messrs. T. H. Wilson, S. W. Chester, and H. Threlfall— who used the 
ibulk handling system, show just what their savings were: — 


COMPARISON BETWEEN BULK AND BAO HANDLING COSTS. 
OcKiUTioxs OP T. H. WiLsolff. Esq., Wyalkatohem. 
Handled 6,000 bus. in bulk, and 1,400 bus. in bags. 


Bvik wheat if sold in bags. 

£ 8. d. £ 8. d. 

2,(K>0 hagfl at 8.s. Od. per 

doseen 72 18 4 

Less weight of bags (each 
2ilb. paid for as wheat 
at, say, 3s. per bus. of 

eOlbs.) 11 5 0 

61 13 4 

Sewing bags (including 
twine), 2,000 bags at 
lid 12 10 0 


£74 3 4 


Bulk wheal costs. 

£ s. (1. 

200 bags at 8s. 9cl. per dozen ... 7 5 10 

Si)e'^ial bulk handling charge of 

id. per bus. (6,000 bus.) ... 12 10 0 



£19 

15 

10 

l^ess value of 200 bags at half- 




rate = 48. 4id. per dozen ... 

3 

12 

11 


£16 

2 

11 

Advantage in favour of Bulk 




Handling 

58 

0 

5 


£74 3 4 

Per bus., 2* 32(1. 


Opbbations of S. W. Chester, Esq., Wyalkatcuikm (Man\ger for 
Hon. J. Lindsay, MX.A.). 

Quantity handled — 16,207 bus. in bulk. 


Bulk wheat if sold in ba/gs. 

£ s. d. £ a. d. 

.5,330 hags at 9s. per 
dozen 199 17 6 

Less weight of bags (each 
2Rb. paid for as 
wheat at, say, 3s. per 
bus. of 601b.) ... 30 0 0 

169 17 6 

^Sewing bags (including 
twine), 5,330 bags at 
IJd 33 6 3 


£203 3 9 


Bulk wheat rods, 

£ .8. d. 

600 bags at 98. per dozen ... 22 10 0 

Special bulk handling charge of 
Jd# per bus. (16,207 bus.) ... 33 15 4 


£56 5 4 

Less value 600 bags at half-rate 

» 4s. 6d. per dozen 11 5 0 


£45 0 4 

Advantage in favour of Bulk 
Handling 15B 3 5 


£203 3 9 

Per bus;, 2*34d. 
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Operations op H. Threlpall, Esq., Korrelockino. 
Quantity handled, 12,400 bushels. 


Bull: ivheat if mhl in Imgs, 

a H. tl. £ s. d. 

4,12K f)ag8 at 9s. Od. |hu‘ 

fiozcn lOJi 8 0 

Less weight of bags (ea'di 
2{lb, paid for as wheat 
at, sav, 3s. i)er hnn, of 

()0II).)‘ 23 .“j 0 

140 2 (5 

;^e\ving 4,128 bags at 

I Os. fid. per 100 ... 21 13 5 

Twine for 4,128 bags at 

Iv. fid. per 100 ‘ ... 3 111 

24 1.5 4 


£lfi4 17 10 


Bull: wheat eoftfs. 

£ s. d, 

OfK) bags at 9s. fid. per dozen ... 33 12 fi 

Sixuial bulk handling ehaige of 

Id. bus. (12,400 bus.) ... 2.5 Ifi 0 


£fil 8 fi 

Le.s8 value 900 bags at half-rate 

-- 4h. 9d. per dozen ... ... 17 Ifi 3 


£43 12 3 

A<1 vantage in favour of Bulk 

Handling 121 .5 7 


£lfi4 17 10 


I'er bus.. 2 -34(1. 


The details given Tor Mr. H. ThrelfaH’s operations are coin])iled from a letter 
whieh he published in the IfV.st An^tmUau of 22nd January, 1932, but the advan- 
tage is not (pnte the sauu* as stated by Mr. Threlfall. In his letter he debited his 
operations for the eurrent year with the eapital charge of £8, whieh was tlie cost 
of adjusting his waggon to carry bulk wheat, nor did he give credit for the value 
of some of the seeond-liaiid hags which he liad purchased for handling his hulk 
wheat, but which were used at the conclusion of the season for holding oats. In 
the statement gi\eii these iteun are included. 

F'rom these statements it will he seen that the saving ranges from 2.32d. to 
2.3 bl. ]>er bushel. Tliis provides for a special charge of ^'Jjd. ]>er bushel in 
adjlition to the usual one for bag handling (say 2.772d.), that is a total of about 
3^ Id. per bushel, which is e(iual to the charge under the installation proposed ))y 
the Westralian Farmers. Ts it reasonable to believe that the farmers and others 
uho benefited similarly can be persuaded by any kind of argument that bulk 
liandling is unsuitable for, or unprofitable to, them. 

The success of the experimental installation is a solid fact concerning which 
there can be no argument. It does not follow, however, that its design is that best 
adapted for general and permanent installation throughout the State. The proposal 
to instal the design, part of which was eventually installed as an experimental one, 
was submitted to the Hon. Minister for Works and refen-ed to a Committee, of 
whieh the writer of this paper was a member. It was intended by the proposers 
of the scheme at the time (end of July, 1931) that it should be installed for the 
1931-32 harvest, and the Committee was, therefore, asked to report expeditiously 
upon the proposals. They reported on the 1st August as follows: — “We are satis- 
fied that the scheme is a practicable one, but it has not been possible for the Com- 
.Tuitteo in the limited time at its disposal to say that no better one can be planned ” 
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When it was t\)nnd that it would not be installed for the current season and move 
lime was available to consider the matter, the same Committee reported on the 1st 
November as follows: — “We believe that the £1,000,000 would be better applied 
towards the erection of the more orthodox scheme when money is available.” 

At the middle of December a sub-committee, of wdiich the as viler was again 
a member, after seeing the expenmental scheme in operation, reported as follows: 
— “Our impressions are that the process suits the farmer and the miller, and that 
the railways can adapt themselves to it.” 

The experimental scheme had conclusively demonstrated: — 

(a) That bulk handling was suitable for W.A, harvesting conditions; 

(b) That bulk handling reduced farmers’ costs; and 

(c) That the farmers were ready for it. 

In this scheme the floors of the bin containers are flat and not hopi)er-shai)ed, 
as is usual Avith th(* upright lyi)e of container. In conseciuence it does not provide 
for as complete mechanical handling of the loose free remaining grain as does 
llie latter. The (knnmittoe Avere tlierefore convinced that a more complete mechani- 
sation of the handling must lesult in easier Avorking and greater economy, for 
cheaper handling charges in perpetuity Avould more than offset a lower initial 
capital cost. 

The importance and significance of reducing handling costs to the extreme 
limit is brought out by the fact that a handling cost of 1/1 0th of a j>enny per 
bushel on the liandling of 21,000,000 bushels amounts to £10,000 annually, and 
that this Avould pay tlie interest (5 per cent.) and sinking fund (2 per cent.) on 
concrete silos of the capital A’alue of £143,000. Initial low ca])ital cost is not 
therefojv* the main consideration in the installation of a bulk handling system. If 
it Avere, then there Avould be no need to introduce, it, for the bag handling system 
inA"ol^e^ }io initial capital cost, but it does iiivolAT a very heavy annual one. 

The opinion that it was desirable to have a scheme with a more con»plcte mech- 
anisation of the handling oi)eralionK than provided in the experimental scheme was 
confirmed by the author as the result of a visit to the Eastern States as one of the 
l)art> Avliich accompanied the PTon. .1. Lindsay to make personal inquiries regard- 
ing tin* bulk handling of export Avheat in Ncav South Wales and of millers’ wheat 
in tliat State and Victoria. On his return to W.A., the Minister accepted the aucav 
ex])ressed by the Committee. With the object of avoiding delay in Parliamentarj’^ 
consideration cd' this matter, he instructed the Committee to prepare such data as 
would be necessary to invite designs and tenders, to that definite information re- 
garding e.ohts — not estimates — Avould be available for Parliament Avlien it met and 
this su]>ji?ct Avas brought before it.* 

Under these circumstances it became pertinent to ascertain what are the 
conditions then necessary for the introduction of such a system. Briefly, these 
are stated to be — 

1. Facilities must be provided to receive all the farmers’ wheat as under the 
bag system. Bulk storage on the farm of commercial grain is neither 
suitable nor profitable; 


• Since then there hag been s»o much organised support of the Westralian Farmers* propo-^al 
and opposition to any departure from it, that the Hon, Minister has since abandoned the idea, and 
also ,a later one to aek for a Royal Commission *o investigate the features of different designs, 
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2. The storage facilities available must be such as to accommodate the wheat 
likely to be delivered by farmers, less that Avhich the railways can trans- 
port to the mills and to the sea-board during the delivery" s(\ason, and 
particularly during the peak periods of that season; 

.3. The terminal capacity •must be such as to accommodat<‘, with reasonable 
limits, the quantity transported by the railways during the delivery 
period, less the amount which is likely to b(‘ shipped during the same 
period ; 

4. Farmers must utilise th<^ bulk handling facilities, if provided. 

Exi)erionce during the past season has demonstrated that West Australian 
fai'iuers are anxious to have and to use bulk handling facilities. 


The table hereunder shows the elevator faeilitiee considered necessary by tko 
special committee appointed by the TTon. J. Lindsay, Minister for Works, in the 
different railway sections of the wheat districts in tlu' Fremantle Zone: — 

ESTTMATEI) l‘K()l)U(TI()N AND Kl.K^'A'J’OK KK(,)riHKMENTS. 
Fuemanti.io Wheat Zone. 



IVodiK tion 


I 

E1(‘VjUoi‘ 





Elevator 

I’nith. 


TinihNay Section 

As ])ags. 
1,000 hags. 

In hulk. 
1,000 hag'i. 

1 capa/ity. 

' 1.000 hags. 

' 

Surplus. 

Tooclyay ... ... 

07 


19 

1 

' 217 

107 

EastcMTi Mail*. 


1„300 

Oil 

897 

502 

DowcriiiAfcrrcdui 

GO 

215 

58 

751 

401 

Amcrv, North 

12 

850 

40 

598 

252 

Ji.ikc Drown 

()() 

971 

57 

74J 

2.30 

Bullliic’h-Southorn Cross 

Dwarda ... ... 

(>:! 

lo 

0,3 

3 

39 1 

21 

(Treat Southern Main .. ... i 

1 97 

228 

i ”6 

i 

in 

Drme Ro'k-Vork .. ... ^ 


098 

1 30 

408 i 

230 

(’oiTigin-Merredin ... 

38 

545 

! 35 

455 

90 

N<irenjl)een ... 

:io 

308 

21 

273 i 

95 

Brooktnii.( VuTigiii 

42 

183 

9 

117 

00 

(joomnlling-Muliewa 

... 

888 

47 

1 011 I 

277 

Miclland Line 

j 

No r 

(‘turns aval liable 

1 


1 

1 

1 

01.3 

7,702 

409 

! 5,317 

2.445 


The above details have been very carefully prepared by l\ressrs. J. Hicks (Dis- 
trict Surveyor at Northarn) and J. H. Railton (District Traffic Superintendent at 
Northam) after a personal inspection of the localities, consideration of their pi*o- 
ductivity, and the ability of the Railways to transport the surplus. 

Instructions were received to deal with each Zone as served by its respective 
port. A commencement was made with the Fremantle Zone as being the principal 
one and in which about 66 per cent, of our export wheat is produced. 

The required capacity of the terminal elevator is estimated to be 1,500,006 
bushels. 
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Summansocl, the posit’on resrarrlinfr the transport faeilities and proposed 
elevator storas'e is set out in the table hereunder: — 

T. SUMMARY SHOWING PRODUCTION AND PROPOSED ELEVATOR FACILITIES. 


Fremantle Zone. , 



In bags. 

In bulk. . 

ToUl. 


Thousands 
of bags. 

Per 

cent. 

Thousands 
of bags. 

Per 

cent. 

Total, 
Thousands 
of bags. 

Per 

cent. 

Crop 

613 

7-3 

7,762 

92-7 

8,375 

100 

Country elevator capacity ... 

... 


6,317 

C8-5 

... 


Surplus over silo capacity to 
' be transported during har- 
vesting period, to end of 
January 



2,445 

31-6 



Transported on railways during 
peak period 10 weeks to 
end of Januar 3 % 1930-31 ... 

2,886 

•37-2 





Transported on railways dur- 
ing peak j)eriod 10 weeks 
to end of January, 1931 -32 

2,330 

*300 





Terminal elevator capacity ... 

... 

... 


6-4 

... 

... 

Deliveries at Fremantle to 
end of January, 1931 

2,793 

*360 



1 


Shipments during harvesting 
period 1 

2,163 

*27*9 





Balance stored 

630 

*81 

... 

i 


... 

Total elevator rapacity ,,, 


... 

6,817 

7U9 

1 

•• 


♦ Percentages of crop to be handled in bulk. 


It will be .seen from the above summary’ that the surplus for which no elevator 
storage is provided amounted to 2,445 bags, and that during the season 1930'31 the 
Railways transpoi’ted during the i)eak delivery period 2,886,000 or 441,000 bags 
more than reqpired during a noimal harvest with storage facilities it is proposed 
to provide. There would thus appear to be sufficient latitude to provide that all 
the farmers bulk wheat can be received as delivered and that it will be unnecessary 
for the farmer to bulk storage on the farm for his marketable grain. 

Up to the end of January during the season 1930-31, that of our record hai-- 
vest, the Fremantle Harbour Trust had delivered to them 2,792,785 bags of wheat. 
During the same period they had sliipped 2,163,307, leaving 629,478 bags in storage. 
Having regard to the gi-eater rapidity with which ships can be loaded in bulk, when 
compared with bags, the provision for stoiage of bulk wheat equivalent to 600,000 
bags would appear to be sufficient, and this (piaiitity is that which the Railway 
Commissioner considers would meet his requirements. 

One of the factors influencing the cost of storage facilities required is the size 
oif the unit bin of the country elevator. This is determined by the minimum 
quantity of wheat considered necessary to justify tl^e erection of devator facilities 
at a given locality and the number of commercial types of wheat grown there. 

, In Western Australia, as in Australia, about 97 per cent, of our wheat con* 

• ferns to the one standard known as the f.a.q., and therefore there is no necessity 
^ under our conditions for the great number of bins which apparently are required 
^i^nder Canadian conditions, much larger and therefore cheaper bins can be utilis^u 
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Jn coinu'ctioii Messrs. A. T. Ih'iiie & Sons, contraetors of this city, have been 
ol' jrnat assistance in dtsi^niii^^ first of all a bin which combines maximum capacity 
with durability and cheapness, and also j^roupin^ these together so as to provide 
tonvenient working facilities. 

A single bin would, therefore, constitute a unit under the West Australian 
system, and would be erected at a siding jn-oducing 00,000 bushels of wheat, thus 
providing 00 per cent, stoi’age facilities, the figure indicated by the summary as 
being necessary to meet the producing and traiisport requirements. As the pro- 
ducing capacity of the zone served l)y the ^^iding increased, so one or more units 
could be added without in any way interfering with the general and completed 
design, a complete installation consisting of 4 units. If these are grouped in a 
square we then find that there are inter-spaces, the larger units being used for the 
f.a.q. wheat and the inter-s])a('es for the premium or rejected wheat, or for turning 
purposes. 

At sidings inquiring less than 4 units it is very doubtful whether provision for 
preminm and rejected wheat is justified, hut, if this be so, then smaller bins can be 
constructed of cribbed timliev without in any way affecting the arrangement of the 
complete design of 4 units, and which, when these 4 units aj‘e erected, could be 
icniovcd and transferred to other pioneer centres. 

No provision is made for erecting storage or elevator facilities at sidings pro- 
ducing less than 00,000 bushels. It is considered that the re(iuirenients of these 
sidings can be met by piovidiug loading dh*ectly from the farmer^s wagon into 
the truck, as is done in Canada under similar conditions. In 1914 the Canadian 
Grain (bmmissioners reported that there were 1,600 sidings at which loading plat- 
forms vere available, and tiiat the proportion of the crop handled over them was 
probably one-third of the wliole. This large percentage "was influenced by the fact 
that these loading platfcums wei’e provided at sidings w'here elevators were erected, 
but fHnnfi\s used the platforms to protect themselves against the practices of the 
plevator owners. 

It is estimated that the refiuirements as set out in the table already refer!*ed to 
could be provided for bv the capital sum of £1.300,000 if the whole of the silos 
are erected in concrete, or if some of them w^here similar pro\usion is made are 
prected of cribbed timber tlie capital cost would be £1,100,000. Plaving regard to 
(his, a comparison of handling in bags and in bulk is set out hereunder: — 

COMPARATIVE CHARGES IN PENCE PER BUSHEL FOR HANDLiNG WHEAT 
IN BAGS AND IN BULK. 


Bulk whf'dt if sold i n haqs. 

d. 

per bus. 

Acquiring and handling charges from 
farmer’s wagon to ship, as per Royal 
Commission ... 2-772 

Extra freight, bagged wheat (2 r. 6d. 

38. 6d. per ton, 374 bushels at 

38. Id.) 1*000 

d. 

Bags (average cost for 10 years 
deli veiled at siding, 9s. lOid. 
per dozen) 3-300 

Less weight of bag as wheat at 

3s. 4d. per bushel *500 

2-800 

Cost of twine and sewing *500 


7-072 


Bulk wheat costs, 

d. 

per bus. 

Interest and Sinking Fund at 7 per 

cent, on £1,300, (KM) -OfiO 

Handling from farmer’s wagon to 
ship, as in Now South Wales ... -800 

Agent’s acquiring charge -250 

Reserve *127 

Bagged wheat required for trimming *132 


2-259 

Advantage in favour of Bulk Hand- 
ling farmer’s wagon to ship ... 4-813 


7-072 
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The amount used as the charge for acquiring and handling wheat under the 
bag system is that whicli was given to the Farmers’ Disabilities Royal Commission 
which inquired into the position of the Wheat Industry in 1931. Since then 1 
understand that there has been a reduction in the price paid to agents, and also 
in the wages paid to lumpers. Assuming that this deduction amounts to approxi- 
mately 10 per cent., say, .28 of the cost stated to the Royal Commission, the 
advantage to the farmer on account of bulk handling is estimated to be 4.53d. 
per bushel, the saving from the farmer’s wagon to the ship’s side, and this would 
be the financial benefit accruing to the fanner who did not require to purchase any 
sacks as is now the case with Messrs. Wilson and Chester. It is interesting to 
note that this amount is equivalent to the bonus on wheat paid to "wheat farmers 
this year. The installation of bulk handling would thus be the best moans of 
arranging for a perpetual bonus on wheat, hut earned as the result of greater 
efficiency and not paid for out of loan money which will require to be repaid in 
the future. 

Some farmers will require lo purchase sacks as did those fanners who have 
been cited — Messrs. Wilson, Tbrelfall, and Chester. Their bag refiuiroments were 
fiidiicient to handle l/lOth of the crop, but, as the bags will last at least two years, 
the ratio of bag re(|nirements to crop is l/20th. This on the average ]M’ice of 
sacks is eqnivah’ut lo .!() pence ])er bushel. In such cases it will be necessary to 
deduct this amount from that already stated reducing it to 4..37d. Other farmers, 
and these Avill be the extreme, will recjuirc to ]nirchase bags for the whole of their 
crop, but as these bags will last for at least three years the annual ex))enditure 
for this purpose will be equivalent to bags required for of the croj). As 

the average cost of a bag is 3.3d. per bushel, this will mean a deduction of l.ld , 
so that the saving on account of bulk handling to such farmers Avill be equivalent 
to 3.43d. per bushel. 

The Railway T)o])artment has shown that, vith the introduction of bulk hand- 
ling, ‘certain alterations Avill be necessary in its plant involving considerable 
capital outlay estimated at £320,000. The annual charge necessary to cover these 
tdterations has been estimated at ..50d. per bushel. While there is grave doubt as 
lo whether it is proper to make such a charge against the cost of installing a hulk 
handling system, for such alterations are the costs Avhich any industry has to ])ay 
for progress in that industry, some may consider the dediu'tion should be made. 
When this deduction is made it will have to be deducted from the figurcj already 
given. The fanners in the best position would then benefit to tlie extent of 3.87d. 
and those in the worst position at the rate of 3.43d. per bushel. 


POSSIBLE DEDIK’TJOISJS FROM THE ADVANTAGE TN FA\^OtIR OF B( LK 
HANDLING AS SET OUT JN PREVTOUS TABLE. 


Advantage in favour of Bulk Handling 

Less reduced acquiring and handling costs, say, 10 per cent. 


Less farmer’s costs for bags, as S. W. Chester, say, 5 per cent. 

l^esfi costs as in extreme case, bags for whole crop used 
three years 


Railway alterations 


d. d 

4-81 ... 4-81 

•28 ... -28 

4-1)3 ... 4*5.3 

• 16 

4*37 

MO 

3-43 

•50 ... *50. 


3*87 
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In addition to the estimated fiiiaueial advantage there is also the advantage 
to be gained as the result of the fanner laiiig able to deal in elevator warrants 
instead of his actual wheat. These warrants, under a properly designed system, 
aie regarded almost as gold currenev and advances can be readily obtained up to 
something like 80 ])er cent, of their face value. It is difllcult for anyone wln) 
has not been in a district where these warrants ha\e been dealt with to realise 
how great their value is. 

Another advantage of a pr()j)erly designe<l bulk handling systfin is that tlu* 
grain is controlled from the aUacks of imect pests and other vermin as well as 
damage fn)!!! weather; a*s may he ,)ndge<l by anyone who has seen the ])r(*aking- 
dowii of a stack this loss is by no means a. light one. 

The sehoine proj)osed for \V(*^t(‘rn *Au<tialia, whilst .showing, a substantial 
hiiielit to the farmer, provide^ for all co4s to be paid by the industry and involves 
no burden upon the general taxpayer. In this respect it diff(rs from the Nev^ 
South Wales scheme. In older to see how the proposal discussed compares with 
the New ^onth Wales s\stem thc‘ table hereunder has been prepared: — 

BULK HANDLING. 


A Comparison of New South Wales InsUiJhitinn and a Proposed Scheme for Western Australia. 


1 

Item. 

i 

1 

Ne\^ South \\'aIeH. 

West(‘rn A ust raha — Fre- 
maiith* Zone. 

(Department’s JVoposals.) 

! 

1. (Vipital Cost 1 

£I,(m7,240(at:H-12-:D) ... 

£1,300,000, all concrete ; 

£ 1 . 1 00,( M 10, com posi te . 

]1. Number of Sidings oipiippcd i 

10.7 

143. 

IJ. Storage* capacity of Silos ... 

OoiiTitry 1 0,(51. %(M)0 bus. 
Terminal 0,7r>0,(K)0 „ 

1’ofai 2:b:5o:k{XK) , 

Country 1.7,9.71,000 bus. 
I’erminal 1,. 700.000 ,, 

Total 1 7, 4,7 1, 000 ,, 

4. Quantity of wheat to be 
liamlled (per s('asou) 

i4,:i:K),(MK) bushels (lO.'lO- 
31) 

23,000,000 buslu'ls. 

.*). Elevator capacity ... 

90 per cent 

76 per cent. 

h. ('ost per bushel oi total 
storage 

7. C^ost per bushel of normal 
crop handled 

;5s. .7-7d 

Is. (id., eonerete ; is, 3 •2d., 
composite. 

,3h. 4 -id 

Is. l*6d., eom rete ; 11 -od., 
composite. 

S. WVirking Expenses per bushel 

0-8d. (llKiO-ai) 

Anticipat<*d not greater than 
in New South IVales. 

b. Interest and Sinking Fund, 
charged per bushel ' 

2 -Sid. on 24,J{30,(KM) bush- 
els at 7 per cent. 

•OriOd., concrete, 7 pep 
cent. ; •803d., composite, 
7^ per cent., on 23 million 
bushels. 

lU. Charge to Grower, per bushel, 
through country silo for 
receiving, handling, and 
discharging into sliip at 
Terminal 

2id. (19,30-31) ; 2Jd.(1931- 
32) 

Proposed eliargc, 2d. 


It will be seen that the systems are similar only in that both provide for the 
partial requirements of the respective States. The present Western Australia pro- 
posal relates only to the Fremantle Zone; this is because about C6 per cent, of the 
State yield is produced in the Fremantle Zone, and therefore it was considered 
desirable that any experience in the installation of the system should be gained 
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where facilities were greate.st. It is, however, the intention, with Parlimnentar\^ 
approval, for the Minister to procee^l with the installation of bulk han(llin|>' in other 
jzonos as rapidly as possible. The capital cost of the present W.A. proposal 
^ is from 32 to 37 per cent, of that incurred in Ne^^ South Wales. The proposed 
storage capacity for Wesleni Australia is only 75 per cent, of that in New South 
Wales, whilst the crop to be handled in Western Australia is 94 per (‘ent. of that 
which was handled in NeAV South Wales in 1930-31. 

The dominating factor in connection with the economical working is the 
reduced cost per bushel for the facilities provided. In New South Whales, owing 
to the special conditions referred to and which obtained at the time the elevators 
were erected, the cost per bushel capacity for the w^heat handled in 1930-31 is 40.2 
jpence compared with the costs of 13.0 pence for all concrete construction and 
11.5 pence fof pari conerKe and part wood and concrete. These differences are 
'Consequently reilected in the annual charge necessary to cover the interest and sink- 
ing fund to cover them. In New South Wales this will be 2.81 ]jeiice per bushel 
and in Western Australia .950 j)e!ice for all concrete construction or .863 ])ence 
for the mixed concrete and tim})er. 

In Western Australia the elevat«>r caj)acity provided is 70 ])er cent, of the 
cro]) handled, and a close investigation indicates that this is sulOcient to meet 
Western Australian requirements. In New South Wales the storage capacity to 
the crop handled in 11)30-31 was 90 per cent This may be r(‘duced as the system 
is further extended to supplement and balance the original one, and this will 
.naturally have a beneficial eiTect upon reducing the amount necessary to pay for 
Ihe facilities provided. 

In view of the r(‘sults obtained in New South Wales and in our own State last 
,yoHr the question with regard to bulk handling is no longer “whether we should 
have bulk handling,” but rather, “what form of bulk handling is the cheapest for 
IVestern Australia to adopt?” The figures M'hich have been submitted are fiwn 
very carefully compiled data and consenative estimates, and it is believed that 
the actual results will be slightly better than those stated. The intention of the 
Hon. Minister for Works is, if he can obtain Parliamentary approval, to call for 
designs, accoinpanied by firm tenders, so that the most economical design can be 
selected. In order to decide this question it has been suggested that it is advisabii* 
to appoint a Royal Commission or Select Committee to determine whether bulk 
handling is desirable or not. It is ctwtainly necessary that Parliament should ho 
supplied with sutTieient information to enable it to decide this point, but it is 
difficult to understand what additional information could be made available other 
than that already colle<*ted, and broadcasted by the lion. Minister for Works, wlio' 
has been indefatigable in investigating this matter and collecting data from all 
sources. A Royal Commission or Select Committee has powers to demand infor- 
mation which even a State Minister may not be able to secure, but in this case 
Ihere has been no need for such powers, for the information desired has been freely 
and willingly given. 

It is, however, believed that when the designs and tenders are received a very 
careful investigation of the merits of each should, be made in order to ensure a.s far 
as is humanly possible the very best scheme for Western Australia. It is be- 
lieved that" for tliis purpose experienced guidance should, be obtained, and it is 
auggeated thh^ most suitable for this purpose is the experience which has been 
( obtained undeN^Australian conditions. It is, therefore, suggested that the General 
SCanager and technical officers of the New South Wales elevators are suitable 
advisers for this Vpurpose. 
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Whilst the primary object of introducinj? the Bulk Handling: System is to' 
reduce farmers^ costs of production, it must not be forj^otten that its introduction 
^vould involve the expenditure of a large amount of money for labour and 
materials, much of which is produced in the State and all of which is Australian. 
I’his would relieve the pressing need of providing employment on a reproductive 
work for many who are now without work. On completion of tlie system the in- 
creased spending power of the farmers, estimated at £300,000 for farmers in the 
Fremantle Zone, will provide additional work and absorb many, if not all, of 
those temporarily engaged in their construction. 

The introduction of bulk handling will undoubtedly do away Avith the neces- 
sity for employing much of the labour now engaged in bag handling. It is un- 
fortunate that this is so, but in this (*as<* it is believed that the labour so displaced 
arid more will be absorbed by increased agricultural development and ( orrelated 
gi'eater actiN’ity in other branches of the industry. Expressed in another way, bulk 
liandling will alter the eharacter of the work, but will not ]‘educe, and may increase 
its \oluine. 

In (ionclusion the position with regard to Hulk Handling in Western Aus- 
tralia may be thus summarised: — 

There are two factors uliich threaten the stability of our ei'onomic life; these 
<are: — 

1, Unprofitable jinces for agidcultural products, and 

2. An unprecedented number of unemployed. 

The introduction of bulk handling will have a most potent inlluence in remedy- 
ing this unsound position. The experience already obtained with the partial in- 
stallation of bulk handling in a section of the wheat area proved that those farmers 
uho could use it reduced their costs by about 2-1 /3rd jience per bushel. 

Taking, however, the most extreme and most unfa\ournble case for hulk hand- 
ling*, this would be where the annual cost for the facilities provided would he equal 
to the cost of the bag container under the ])resent system, /.c., 3.3 pence per bu-shel, 
this annual co.st is equivalent to a capital outlay of — 

3.S. ll.ldd. per bushel for concrete elevators, or 

3s. 8d. i^er bushel for wooden elevators. 

Even under such almost impossible conditions, provided the capital outlay in- 
cluded the farmer’s cost for transport containers, there would still be an economic 
advantage in favour of bulk handling in that the producer would have the benefit 
of cheaper handling costs due to the more complete mechanisation of the trans- 
port operations. 

The work necessary to instal the required bulk handling facilities will provide 
employment for a large number of men during two or more years, and during a 
critical period of adjustment and rehabilitation. 

The certain reduction in production costs, due to bulk handling, be it small 
or great, will place tlie producer on a sounder financial basis, and will, in conse- 
quence, increase his spending power and thus provide permanent employment for 
an increased number of men in many avenues of industry. 
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THE MARKET VALUE OF SUPERPHOSPHATE- 


L. J. 11. TkaivLe. 

PJiint Nutrition Ollfieer. 

As a result of the century old experiments of Liebif>’ in ( Jerma ny and of Lawes 
and (Hlbert in England, the use of inorganic phospliate materials, as fertilisers to 
promote crop growth, has developed enormously throughout the world, and the 
world’s consumption ot the jaw rock phosphatr* in 192') arnounted to 19.289,000 
tons Europe is the lieavie.4 eousumer, France, Germany and Italy alone account- 
ing for 30 per cent, of this huge total. Tlie Tnited States of America is the largest 
individual consumer, taking about 28 per cent, of the world’s prodindion in 1928. 
(J. A. Bruce, ‘‘Commer<'ial Fertilisei's and their Basis of Sale,^^ N.Z. Journ. of 
Agrie., V’ul. 43, pp. 327-337, 1931.) Australia eonsumed 017,48;')% tons and 
Western Austialia 182,418 tons oi‘ taw i)hosphate in 192S-29. 

The rock phosphate is used directly as a fertiliser to a \erv small (*xtent, the 
deinaud in agiiculture, particularly in Australia, being for a water soluble and 
nmdily available jdiospliatie fertiliser. On this account the rock phos}>liate, as 
mined, is finely ground and treated with aji equal weight of sulphuric acid to form 
the product known as “superphosphate.^’ The phosphate in superphosphate 
veiy largely in the water soluble form and is marketed largely on the basis of it.^ 
content of waim* soluble pliosplioric acid (IVIJ. 

The amount of jihosplioric acid in the superphosphate detiends on the (juality 
of the raw materials used. This is reflected by the variety of grades of superjihos- 
phute on the market in other parts of the world. The manul'actured product re- 
sulting from the treatment of the ground rock phos[)hate with sulphuric acid to 
lender the j)hos))horic acid soluble in water is superphospliate, whether it contaiji 
13% per cent, water soluble i)hospliorie acid or 20% per cent, water soluble plios- 
pliorie acid (P,4),). It consists of a mixture of gypsum, monocalciniri ])liospliate, 
small amounts of other phosphates, moisture and other substances. It may be 
mixed legitimately with \arious fillers such as sand under some circuinstaiice>. 

dust as tli(‘ (juality of calico, or knife blades, varies according to the raw ma- 
feriiils used and the care lakmi in mauufaeture, so the (juality of sui)er])hosp]iate 
varies considerably, depending mainly on the quality of the raw rock phosphate 
used. As with other commodities, such as calico or knife blades, the value of super- 
phosphate deiiends on the quality, and as the most important constituent of super- 
phosphate is the plant food ])h()sphoric acid, the basis of evaluation is the phos- 
phoric acid content. Tn South Africa, for instance, super] >hosphates are classified 
fis follows: — 

1. Low grade — less tlian 15 per cent, phosphoric acid. 

2. Medium grade — 15.1 to 17 per cent, phosphoric acid. 

3. High grade — 17.1 to 19 per cent, phosphoric acid. 

4. Extra high grade— above 19 per cent, phosphoric acid. 

The phosphoric acid to be in a water soluble form. 

The superphosphates used in England generally belong to the low or medium 
grades; in Australia and New Zealand only “extra high grade” superphosphate is 
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in usc‘ at the present time. The purity of the raw roek phosphate obtained from 
Nauru and Ocean Islands enables our manufacturers to place the ‘^extra high 
.grade^’ article on the market, thus saving costs in treatment at the factory and in 
Jiandling in manufacturing, in transport and on the farm. It must be emphasised 
that ^^extra high grade” superphosphate can be manufactured in the ordinary way 
only if extra high grade raw materials are at hand. 

The pri<-e paid for any line of siiperpliosphate will be governed by the ((uality 
of the |)rodnct, and the quality of superphosphate is gauged b\ the conlent of 
plant food; in this case phosphoric acid. Governments have undertaken super- 
sision of tlie industry under various “Fertiliser Acts'' which coni])el \endors to 
guarantee the composition and (juality of Iheir ])rodu(‘t!'. Inspet lions are ai ranged 
by Government ollicials to obtain samjiles for analysis in order that tin* coini>ositioii 
of tlie lines actually delivered to the consumer mn\ be ascm’lained. The Acts pro- 
\ide for tin* prosecution of xendors of fertilisers not eonforniing to the guaranteed 
standards. 

rnfortunalely for the layman, manufacturers and chemists in din’ereiil conn- 
tides liave adopted ditTereut means of expression of the (piality of super])hosphate'-!. 
For instance, in most countries tli(‘ content of pliosphoric acid (P.O.) is stated. 
In others, for iiistanc(‘ South Australia, the content of triealeinm phosphate is used. 
Goth metliods of expression attain the same ends, hut not without some measure ('f 
Loiifusion. Analogies may be drawn to illustrate the point. If one wishes to drive 
a motor ear from one city to another in Canada, United States of America, or 
France, one drn(*s on the rigid-hand side of the road: if in England, or in Aus- 
tralia, one keej)s to the left. This diffeieiiee is very confusing at times, but traliu* 
floNNs readily under either of the systems when people are used to them. A fiirtleu* 
analogy may la* obtained from the grocer’s sho]). Suppose two grocers be adver- 
tising almonds, extra liigh grade, and one quotes Js. per ]>ound and the other Is. (id. 
per pound. At first glance one miglit think that grocer number one was attempting 
to iirofiteer, until it uas found out that the grocer who is selling almonds ut Is. (id. 
per pound is selling int'<hel1e(l almomls and in consequence they are no eheafier 
than the shelled almonds which the first grocer is olfering at ds. per ])ound. A 
customer would ha\e fo buy two pounds of almonds, unshelled, from grocer iiumhf*r 
two, in order to got the e(iuivalent of one pound of almonds from grocer immbi*r 
one. In the same way, the man wlio buys tricalcium phosphate buys phosphori<* 
acid with the .shells on, and unless be has a little chemical knowledge he does not 
see the shells, and gels the feeling that he is being robbed by the vendor of “phos- 
phoric acid.” This is generally not the ease, as calculation to the same basis, for 
example, phosphoric acid, will show. As 310 lbs. of Iricalciuni phosphate or “j)lios- 
phate” contain 142 lbs. of plio.sphorie acid (I\.0.), the relation be! ween tlie two 
can readily be seen. By means of a sim|)lo calculation, by dividing 310 by 142, it 
is found that, relatively, phosphoric acid (P/),) is 2.184 times as valuable as tri- 
calcium phosphate, or phosphate (Ca^(PO^)J. If tricalcium phosphate, or “phos- 
l^hate,” is quoted at 2s. per unit, the value of phosphoric acid (lUO^) is 2s. multi- 
plied by 2.184, ecjuals 4s. 5d. per unit. Similarly, if phosphoric acid is (luoted at 
Is. 5d. per unit, the value of tricalcium phosphate or “phosphate” (Ca.(PO,)A is 
4s. od. divided by 2.184, equals 2s. per unit. 
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^ ()t‘ interest is the price actually paid for phosphoric acid in different parts of 

the world. Prices (juoted in various journals and trade papers are tabulated in 
Table 1. 

' ' Tablx: 1. 


MARKET VALUE OF WATER SOLUBLE PHOSPHORIC ACIB IN SUPERPHOSPHATE. 

(Net Cash Value F.O.R.). 


Country. 

City. 


Date. 

Soluble 

phosphoric 

Acid. 

Unit* 

Value. 

Price 
per ton. 

England 

London 


6-4-32 

0 / 

/o 

16 

s. d. 

3 7 

£ s. d. 

2 17 0 

Livcr[jool 


»♦ 

16 

4 2 

3 7 0 


London 


„ 

13} 

3 10 

2 12 0 


Liverpool 


»» 


4 6 

3 2 0 


London 


15-6-31 

16 

3 10 

3 1 0 


do. 


»» 

}^ 

4 0 

2 15 0 

Victoria 

At Works ... 


1932 

20-5 

4 5 

4 10 Ot 

N.S.W 

do. ... • 


$» 

20^5 

4 5 

4 10 Of 

S.A 

do. 


»» 

20-6 

4 5 

4 10 Of 

W.A 

do. 



20-5 

4 5 

4 10 Of 


* Calculated from water soluble phosphoric acid content. t The price for terms is 

£4 Ids. per ton. 


It .should be noted that the Australian 22 per cent, superphosphates contain 
0.5 per cent, citrate soluble and 1.0 per cent, acid soluble phosphoric acid in 
addition to the 20.5 per cent, water ^oluble phosphoric ac'id. The amounts of 
citrate soluble and acid soluble phosphoric acid in the English article is not stated 
in the journals consulted. 

The net cash selling price of extra high grade superphosphate containing 20.5 
per cent, water soluble phosphoric acid (P3OJ, calculated on the basis of the unit 
value of the 16 per cent. line, would be £3 14s. per ton in London and £4 5s. 
per ton in Liverpool. Foi* the purpose of a comparison, the present prices p(?r 
Ion for cash f.o.r. and the unit values of ‘^phosphoric ackV^ and ‘^tricalcium phos- 
phate” of “extra high grade” superphosphate in England and Australia are set 
out in Table 2. 

Table 2. 

CASH PRICES OF “EXTRA HIGH GRADE” SUPERPHOSPHATE, 1932, 


Prices in London and Liverpool calculated from the Quoted Values of 16% Superphosphate, 


Place. 

Phosphoric Acid. 

Tricalcium Phosphate. 

Cost per 
ton. 

Guaranteed : 

Unit Value. 

Guaranteed : 

Unit Value. 


% 

s. d. 

% 

s. d. 

£ s. d. 

London 

20-6 


45 

1 7i 

3 14 0* 

liverpool 

20*5 

mm 

45 

1 lOi 

4 5 0* 

Auttrolia 

20*5 

IBI 

45 

2 0 

4 10 Of 


♦ Pounds sterling. 


t Pounds Australian. 
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At the present time, the exchan;j:e rate ag:ainst Australia is approximately £25 
per eent.; that is, £100 in England will eost about £125 in Australia. To buy 
**extra high grade’^ superphosphate, analy^iing 20.5 per cent, water soluble phos- 
phorie acid (P^OJ, in London and Liver])ool, on the, April quotations, it would 
eost Australians an extra £25 per cent, to cover the exchange. Neglecting the ocean 
freights, the costs in Australia would be as set out in Table 3. 

Tablk 3. 

CALCULATED NET CASH PRICES OF “ EXTRA HIGH GRADE ” SUPERPHOSPHATE 
IN LONDON AND LIVERPOOL. APRIL. 19.32, IN TERMS OF POlM)S 
TBALIAN IN COMPARISON WITH THE PRICES PAID IN AUSTRALIA. 

{Prices in London and Lirerpoal calculated from the Quoted Values of 16% Superphosphate.) 

I Phoaphnrif Acid. ! TricaHum Phosphate. 

(V)stpcrton, 

T. •, 1 . 1 Australian, 
Unit \ahie, 

Aiisl ralian. 



O' 

/o 

s. 

d. 

O' 

o 

s. d. 

t: 

h. d. 

London 

20 o 

4 

6 

4r> 

2 1 

4 

12 6 

Liverpool 

2or» 

5 

2 

4:> 

2 4 

,■) 

6 3 

Aust ralia 

20-.“) 

4 

7i 


2 0 

4 

10 0 


From Table 3 it i.s seen that there is little disparity between the piiee of siijn-r- 
phosphate in London and in Australia in terms of pounds Australian. If anything, 
on this basis, the price is in finoiir of Australian fanners. The Liverjiool ])ric(‘s 
ire distinctly higher. 

As the Australian manufacturers pay exchange only on the raw material-, pur- 
chased overseas, and not on the ('ost of manufacture other than raw material, a 
fonqiarison can be made on this basis. It is calculated that the extra cost due to 
the rate of exchange of raw inaleriaL for the 19in-32 season amounted to 2s. 7d. 
per ton of sujierphosphate manufactured; in 1932-33 the extra cost will amount to 
4s. lOd. per ton. These amounts must be dedueted from the seasonal pri<*es in 
M'der to (ompare them on the 193(1-.31 basis. Table 4 shows the trend in price of 
22 per cent, superiiliosphate for the \ears 1927-28 to 1932-33. 


Table 4. 

NET CASH PRICES OF 22 PER CENT. SlTPERPHOSPHAIl^ 
IN WESTERN AUSTRALIA. 


Year. 

Quoted nc*t cash priee 
per ton. 

Net cash priee jier ton 
after dedueting I'xtra 
eharge due to exeliaiiiie 
on rinv mat on a Is. 


£ s. d. 

£ H. d. 

1927-28 

.3 2 6 

2 6 

1928-29 

4 16 6 

4 16 6 

1929-30 

4 10 0 

4 10 0 

1930-31 

4 10 0 

4 10 0 

1931-32 

4 10 0 

4 7 

1932-33 

4 10 0 

4 5 2 


Guaranteed : 


Unit Value, 
Australian. 


iGuaranteed 
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Prom Table 4 it will be seen that the net cash price of 22 per cent, superphos- 
phate in Western Australia has not varied since 1929-30. Tf the extra cost due tO‘ 
exchan^fe is deducted, the real price of superphospliate has actually decreased by 
2s, 7d. per ton in 1931-32 and by 4s. lOd. per ton in 1932-33. Allowinp: for the 
extra cost owin^f to exchangee on raw materials, the real cost of 22 per cent, snper- 
phosphate for tlie 1932-33 season is £4 5s. 2d. Australian, which is practically 
identical with the calculated value (£4 5s. sterling) of a similar grade of superphos- 
phate in Liverpool. 
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^PINK EYE^ OR OPHTHALMIA IN SHEER 

A. M(’K. Clark, L.V.Sc., 

Chiet Veterinary Surgeon. 

This disease is caused by a germ infection of the outer coMuing of the eye])all 
and is seasonable in its occurrence. It api>ears generally during the summer months 
and is mostly associated with tiavelling sheej). The movement of sheep from one 
place to another facilitates its spread owing to its infections character. When 
occurring on farms it causes a loss of condition in shee]) hut ajiart from that no 
other economic loss eventuates. The causal germ is carried from one sheep to 
another by means of flies, etc. 

Symptoms . — The affected sheep will be firstly noticed in their inability to 
follow the mob. When being driven singly the head is held erect as if the animal is 
endeavouring to hear in order to discover its direction. When standing quietly 
the head is held low in order to avoid light. In the early stages of this disease the 
eye or eyes are noticed discharging Avater freely. On examination the eye Avill 
appear deeply injected or “blood shot.” From th’s the name is derived — ‘^pink 
eye.” The eye will be noticed free from foreign bodies such as grass seeds, etc. 
The eye gi*adiuilly becomes wi^rse and the lids become gummy. The eyeball itself 
becomes opaque at a later stage. It even loses its oval shape and becomes pointed 
in front. It is at this stage that the animal begins to lose condition, and if affected 
in both eyes even runs into obstacles or water holes and becomes drowned. The 
disease gradually spreads to all sheep in close contact, but usually only one eye is 
affected. 

If proper treatment is provided the sheep will gradually recover their eye- 
sight, and spread of the disease to other sheep will be prevented. In this connec- 
tion it might be as well to remind sbeep-owners that it is an offence under the 
Stock Diseases Act to sell sheep affected with any infectious dhease. The only 
!ivay to avoid ^‘Pink Eye” is to — 

(1) refuse to purchase sheep from known infected flocks; 
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(2) examine fresh purchases and isolate them for a week, or until satisfied 
that they ai*e free from disease. This is a wise procedure with all fresh 
purchases of live stock. If the* flock is already infected remove the in- 
fected sheep into a well-shaded homestead pa.ddock, and hand-feed and 
water to prevent the serious loss of condition, which will otherwise 
occur. The eyes of these sheep should he treated daily with the follow^- 
in<? lotion : — 

vSulphate of zinc — 10 ^^Tains. 

Extract Belladonna — 10 pfrains. 

Water wliich has been boiled and allowed to cool — 1 ])int. 

All discharg'es from tin* eyes should be removed with cotton wnjol, before usini> 
the eye lotion. The lotion must not ho made up overstrength, or permanent dani- 
ag^e may be caused to the eye. Tf unalde to gt’et the lotion made up the followin’^ 
lotion may be used instead :---Boracic acid, one teaspoonful, dissolve in a little* 
hot water in a cup. (let a clean beer bottle which has previously been rins(*d out 
with hoi water, and till to neck with warm water which has been iireviously boileil. 
then add horacic acid solution. Shake before using:. Sheet) 'vliich are showiiiir an 
opacity or whiteness of the eornea may he treated with the following lotion: - 

Sdver nitrate — 1 dracham. 

Watei* whieh ha^ been boiled- 1 pint. 

A camel hair brush or a fountaiii i)en filler is useful to ajiply the lotion with, 
or a ('lean new oil can. 

Every morning early the healthy sheep should be inspected to tuck out the 
fresh cases, and these slioiild he removed to the Lolation paddock. As the sheen 
recover they should he [)ut into another jiaddock, and not allowr'd to mix with 
the healthy sheep until all danger of infeetion has ceased. The slu‘ep usually re- 
cover their sight fully and the infection will di'-a[)])ear in time, but the loss ot 
condition is lu^arly always stvere, and the amount of extra work involvcMl in hand- 
ling the flock or moving tliein al)out is oft(*n enormous. 

An ex])erinient carri(*fl uiii rei'ently ai the Veterinary Tialioratoi’v proved that 
this disease is inlectioiis. Work is also being carried out to find out the eausal 
organism, and if possible, to produee a vaeciiu* whieh will prevent inreelion. 


DUCK FARMING* 

By A. K. Jenyns, Poultry Adviser. 

Witli the growing interest in duck keeping, there are a few faets that intending 
farmers should understand. It must be remembered that there is a far more 
limited demand for duek esigs than hen eggs loeally, and that, while there is an 
almost unlimited outlet overseas for the product of the hen, duck eggs are in very 
small demand in England. These iioints show that there are limits in duck fann- 
ing that must not be passed if profitable returns are to be had. 

THE LAYJN6 breeds. 

Th(^ main breeds for egg prodiudion are' the Indian Runner (both fawn and 
w^hite) and the Khaki-Campbell. 
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Of the Indian Runners the Fawn is the hardier and least nervous bird, though; * 
both Fawn and Whites are sidendid layers. 

The Khaki-Cain})bell, a breed which is becoming more popular each season, 
has the advantage of a larger body and quieter temperament, and is, if anything,/ 
hardier than the Runner. 

Neither of these breeds of ducks appear to have any advantage over the other 
as egg layers. They are both, when properly handled, veritable egg machines. 

TEMPERAMENT. 

In breeding these types of ducks, it is always wise to remember that ^‘haste 
makes waste,*’ as they will not stand rushing about or rough impatient treatment. 
If frightened or unduly disturbed, they are liable to immediately retaliate by going 
into a moult, which means a long ])eriod of no eggs and consetiuently no profit. Tn 
(luck farming, “temperament’ is an even greater factor thaji with hens. The first 
thought in going in for diu'ks should be, “Am 1 temperamentally suited for handling 
nervous stock ?” 

The cause of many a failuie can he traced to an impatient, irritable ternj>era- 
ment in the farmer himself. 


SMALL OUTLAY. 

To the beginner the initial cost is very small, as housing is quite a dilfcrent 
jVroposition to ])oultry. Small dry sheds or cam})ing idaces for the cold windy 
seasons are all that are neeessary, but for the suinmci’ months abundance of shade 
(natural tree shade is the be^t) must be imndded. This, with clean, cool water, is 
absolutely essential if the ducks are to be kept in laying eondition and health. The 
runs are low in cost, low feiunN (2 to 3 feci netting) being all that is ne(‘ded. An 
orchard is one of the most suitable places to run ducks. They not only get the 
benefit of the greens and injects, but in return go a long way toward manuring tin* 
tree«. 

Indian Runner and Khaki-Campbells not being sitters (<)r non-broody), the 
farmer has to supply tlie means of incubation. On small farms a flock of mns- 
covies are kept for this pnr]iose, but on large holdings incubators must be used. 
In Westei’n Australia it has been found that the best hatehing period is from late 
August to Noveuiber, as tiie Aveather is most suitable and the fertility better. 

FEEDLNG FOR PROFIT. 

There is a great ditfereiice between feeding and feeding for profit, Ronw> 
fanners just feed anything, anyhow, and wonder why their neighbour is doing well 
while they are going out of business. Ducks are susceptible to sudden likes and 
dislikes in their feeding. The farmer Avill notice on feeding in the morning that, 
for some unknown reason, his birds won’t eat; they don’t like it, and unlike hens 
they cannot be starved into eating wliat they do not like. This does not necessarily 
mean that anything is Jacking or >vrong with the mixture, but often it is just that 
the mash is too much the same. Try making it .slightly more wet or, if wet, drier^ ^ 
and the ducks will go back to it readily. 

With correct feeding and clean water, duck eggs can be given a flavour and 
appearance equal to ben eggs. 

S^eule — h}f measure . — 2 ])arts pollard, 1 bran, J chaffc*d green stuff for morning 
mash, mixed just damp enough to assure, there is no dry pollard. By mixing it in 
that way it will not sour, and this enables a greater quantity to be fed at one time 
^an the birds will eat up at once — a thing that is quite necessary where birds aite ; 
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fed only twice daily. The quantity is about vi«:ht if it is all cleaned up in about 
two hours. If there is any left at evening feed tune, they are getting too much. 
The same applies to the evening meal, with the exception that the bran is cut out 
and ci’eake substituted, V'o to 2 lbs. of oilcake to 100 birds. Soak the oilcake in 
the quantity of water you mpiire to mix the mash. By doing this of a morning^ 
it is ready and well dissolved by evening. 2^2 por cent, bonemeal should be added 
to either ineail every other day, and per cent, meatmeal to breeding ducks only. 
Shell grit should be always before the birds, and I’egnlar feeding is essential. 
Almost any kind of succulent greenstuff is good, but it is well to remember that 
ducks are vei'y shy of a change, and if they are on one particular greenfeed for a 
lo!ig time, they do not take kindly to a sudden adoption of a new green feed. It 
is a good plan, where ]K)Hsible, to feed ditferent greenstuff as often as possible. If 
this is done fiom the start, it makes things better and surer when they come on to 
lay. Laying ducks should not be let run in swamps or where they can feed on 
frogs, etc., as this makes the eggs not only dark in colour hut coai’se in flavour, 
(’orrcct and (dean feediiig and uatering is the only way to i>roduce a well-flavoured 
article. 


CLARIFICATION OF MUDDY WATER* 

By H. S. Siaipsox. 

Recently we received a letter from a subscriber (Mr. Daniel O'Connell, of 
Jandcikot) sn))plying an excellent recipe for the clainfication of some of our 
coastal waters. We are indebted to this gentleman for the interest he has taken 
in this matter, which is of more than a little importance, esjiecially in the wheat 
belt, where the rainfall is less plentiful and the difficulty of watei* consei Natiolsi 
in a long dry season inoie acute. 

For the bnicfil of those so situated, we have obtained from tlie Government 
Chemist aiul Anaivst, J)r. K, S. Simpson, llie following note on the subject in the 
Lope tliat it may prove of value to our readers: — 

It is within the experience of most dwellers in the Wheat Bell that, ^^ate^s 
which are perfeidly clear and colourless, arc often brackish or salt to taste, whilst 
really soft waters are often unpleasantly clouded with clay vvhi(di refuses to settle, 
or wdiich, in tlie case of dams, rises at the least disturbance by wind or stoek. 
These fresh but tnrbid waters ai'c perfectly safe for stock to drink, but are not 
desirable for household use, particularly if the clay liapi>ens to be colr)ured red 
or broAvn by iron oxide. 

The clarification of such waters for town supplies, under the contiol of an 
engineer or chemist is usually done by filtration on large sand filters with or 
without the us(‘, in strictly controlled proportions, of chemicals which, by reason 
of their highly astringent or even poisonous character, are not desirable on a farm 
or small uncontrolled country supply. These latter sup[>lies, j)articulai]y farm 
dams, are easily and safely clarified by the use of a natural compound widely 
distributed throughout the wheat belt. This is *‘koi)i,” the very finely iiowdered 
form of gypsum, which chemically consist^ of sul])hate of lime. This ko])i is^ 
a fine white or cream-coloured jioAvder which forms low ridges round the shoies 
of most of our salt lakes and pans, wdierc it often forms a favourite burrowing 
ground for rabbits. Thrown with a 'slu>vel over the surface of a muddy dam or 
other water container at the rate of 2 Ibs^ per thousand gallons, it wdll be found 
to coagulate and settle the mud in a few hours. It is absolutely flavorless and 
from a dietetic standpoint, the wuiter will be better after the addition than be- 
fore. 
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THE FRUIT INDUSTRY* 

AREA— PRODUCTION---.EXPORT. 

Geo. W. Wickens, Superintendent of Horticulture. 

Aijcording to the latest figures available, which refer to season 1930/31, the 
area in Western Australia devoted to the production of fruit increased over tliat 
of the previous season by 28.5 acres, and apple orchards were again the principal 
factor in the increase noted, the gain in this connection being 358 acres, while the 
main decrease for the year occurred in vineyards — 198 acres. 

Tlie principal fruits produced ccMiiinercially in Western Australia are — apples, 
pears, oranges, stone fruits and grapes, and it is interesting to note the fluctua- 
tions that have taken place during the five years’ period from 1925-26 to 19.30-31. 
In that time the area under apple trees increased by 1,492 acres, while the areas 
under the other kinds of fruit mentioned all showed decreases — pears by 138 acres; 
oranges by 350 acres; stone fruit by 99 acres; and vineyards by 504 acres; so that 
apple orchards now represent 46 per cent, of the total area under fruit in the State. 

l^articulars giving area and production of all kinds of fruit for season 1930-31 
are set out in the following table: — 

FRUIT PRODUCTION AND ACREAGE FOR SEASON 1930-31. 


Orchards, 




Area. 



Kinds of Fruit. 

Un- 

prodiK'tive. 

Productive. 

Total. 

Yield. 


a<*reK. 

acres. 

a/r<*s. 

busliels. 

Ornnges ... ... 

449 

2,435 

2,884 

260,382 

Mandarins 

22 

160 

182 

15,108 

Lemons 

ryH 

443 

496 

61,605 

Other citrus fruits 

8 

21 

29 

2,266 

Apples 

3,285 

7.958 

11,243 

749.449 

Pears 

no 

943 

1 .053 

80,684 

Apricots 

121 

545 

606 

43.840 

Peaches 

168 

629 

797 

.50,233 

Nectarines 

57 

148 

205 

11,469 

Plums 

213 

697 

940 

57,956 

Qiiincjes ... ... 

14 

78 

92 

7,847 

Pigs 

47 

316 

363 

40,270 

Bananas and Plantains 

2 

8 

10 

1,075 

Small Fruits 

• • • 

74 

74 

All other fruits 

’ 96 

224 

320 

... 

Totals 

4,675 

14.679 

19,354 



Vineyards, 



cwts. 

Table grai>es 

”* 

1,022 

1,022 1 

66,699 

Wine grapes 


1,136 

1,136 1 

50,133 

Drying grapes 

... 

2,291 

2,291 

190,883 

Not bearing vines 

317 

... 

317 

... 


317 

4,449 

4,766 

297,716 


Wine made — 307,788 gallons. 
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JmiEl) FRUIT PRODUCED FROM 11)30-31 SEASON'S CRAPE CROP. 


— 

Raisins. 

i 

Sultanas. 

1 

(’urrants. 

Total. 

(Svt. Table (lusters ... 

Put. Ja* das 

.*>.56 

7..'>,56 

4,899 

34,7r>.*> 

47,766 


the season 1931/32 fruit, in common with all other primary products, 
felt the effect of world depression, but ]>rices for apples and peai's on the overseas 
markets did not fall in the same pioportion as those for wheat and wool; and taking 
the season on the whole, groAvers of all kijids of fruit, including citrus and grapes, 
have experienced a fairly satisfactory season. 

A record in quantity exi)orted to overseas markets Avas established during 
193‘2 — 831,915% cases liaving been shi])])ed to countries outside of Australia coin- 
l)ared AA'ith the preA’ious largest total of 737,679 cases in 1929, and though ])rices 
realised Avei'e not as high in this as in former seasons, there has been a noticeable 
freedom from complaint from overseas buyers concerning the condition and quality 
of the fruit, the vast majority of comments in this connection being favourable. 
London r(^»eived the bulk of the shijnneiits, 504,042 cases being consigned to that 
port, Avhich, Avith smaller lots to Liverpool, TTull, Southampton, Manchester and 
(rlasgoAA^ brought the quantity sent to the United Kingdom to 67 per cent, of the 
total. 

The (piantity of fresh grajies exported Avas a record for the State, but prices 
varied considei*ably, those je<M*iAed for some of the mid-season varieties being very 
low, Avhile some shijmients ot‘ Ohane/. made good figures. There was a good demand 
and iiayable returns AA^ere obtained for dried A’ine fruits in the London market in 
the early part of the season. S7S tons of currants and 158 tons of lexias were 
shipped from Western Au'^tralia before the 23rd ^Vfay, and the first currants met 
with a line recejition. 

Particulars slioAA’ing (|uantities of fresh fruit exported and destinations are as 
follow : — 

SIIIPMKNT OK KUKSH FliriT I HOM AA hSTUKX Al Sl HAMA TO OVIOJtSKAS AIAHKKIS K)K 
VKAJl KNinXO lOTlI .FI NK. 1032 


I>( sf inntioii 

jn 

K 

1 

1 


a 

X; 


i 


C 

tii 

a 

1 

J 


(•a‘»(‘s. 

(’ll sew 

caseK 

eusep 

easeh 

rases 

ease's 

tase.«> 

1 as« s 

easee 

natsnid 


1 482 

187'. 

8U 

2 


691 



146 

SiimapdU* . . 

14,4.'»0 

3,747 

2321 

35 

5 

2 

2..5S1 



,304 

London 

42P,S9« 

30.952 

4t) 404* 

33 



2,735 


11 

9 

< oloniUo 

4,086 

1 3 035 

623} 

26 


> 

183 



2 

Fiomlmv 

l.Afl 

765 









MaiirltliH 

421 

215 





330 



30 

Port Said . . 

5 r>iH 










Sontliainpton 

620 

300 





. 



• 

Sourabaya . , . 

.>,233 

2.015 

32 

8 



310 

12 


!!•> 

SaniaraiiK . . 

380 

250 









Liverpool 

20 537 





. 





(.alcntta 


100 




1 



j . ! 


I^euann . . 

”140 

40 









nainburg . . 

1 1 5.055 


1.628 




20 




Bremen 

0.184 


59 








OlaN^ow . ... 

26,835 










Hull 

6,604 










Stoekholm j 

56,326 

iVidO 

L023 








Itotterdflrn ... 

10,330 










Manidu^ater . . 

2,(M)7 







j 



Durban 

2,892 










A ui'klaud 







30 

•’ 1 



Shaimliui 







10 



2 

KaniBtoon 

50 






25 




Antwerp 







[ 80 




l*al(MubanK 

*30 






5 




Total 

725,51 9^ 

54,171 

44,189? 

1831 

7 

4 

7,300 

12 

11 

518 


ORAKD TOTAI 831,01.'>J l*a» 0 rt. 
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FERMENTATION AND GRANULATION OF HONEY* 

H, WiLLOt’GHBY LAN€E, 

Apiculturist. 

Fomentation cannot occur without the presence of yeast germs. Granulation 
sometimes assists fermentation and hastens it, but the yeast g-erms must be present 
in the first instance. 

Yeasts are fungous gems or micioscopic plants that, under suitable condi- 
tions, mntliply very rapidly. There are a large number of yeasts, .but they do 
not all work in honey. The group that affect honey consists of what is termed the 
sugar tolei'ant yeasts; five species of this group being definitely known to cause 
fementation in honey. When these little plants find conditions sufficiently fav- , 
ourable in the honey for growth they grow and multiply rapidly, and in growing 
use sugar for their food. The excretory products which are produced by the yeasts 
are alcohol and carbon dioxide. Analysis made of fermenting honevs shows as 
high as 6 per cent, by volume to be present. The carbon dioxide, being a gas, 
causes bubbles which give fermented honey its characteristic appearance. 

For many years it was thought that fermentation was caused by what is 
termed unripe honey, that is to say, nectar that has been placed in the combs but 
has not had suditdent water evaporated from it to complete its change into ripe 
honey. It must be i’rdmitted that this condition is suitable for the growth of the yeast' 
germs, but it is now hern proved that it is not the causr^. Yeast germs are fre- 
(juently present in even ripe honey, but tliey do not grow as there is not sufficient 
moisture. Ripe honey may, however, and frequently does, especially in moist 
climates, ferment after it has granulated. 

x\ Canadian student, R. M. Pugh, has shown that there is no correlatbm be- 
tween tendency to ferment and the density of honey; nor does honey from certain 
floral sources ferment worse than other honey. It is merely a coincidence. 

Now seeing that nectar is, as it were, the juice of the liowers, it cannot, when 
su<'kcd from the nectaries of the flowers, contain yeast gems. The question, there- 
fore, arises, How do the yeast germs obtain access to the honey? Yeasts may be 
prtsent in soil, in the dust, in the air, or in the flower possibly around the nec- 
taries; .so that the bees may i)u*k up the germs from any of these sources. 

It is known that honey is a mild disinfectant, and that minute organisms that 
get into it accidently are usually quickly killed. One w^ould, therefore, expect this 
to hai)pen to yeast germs which may enter it. There are, however, certain condi- 
tions of honey in which the yeasts not only live, but thrive and grow in it. Some 
yeasts will thrive in honey with as low a water content as 9 ppr cent., but 20 per 
cent, is the most sifltable for most of them. 

It is well known that honey that is exposed to a moist atmosphere attracts 
moisture to it. It is the le^ulo^e sugar in the honey that absorbs the moisture, and 
it is not uncommon to find honey that has been exposed to a moist atmosphere with 
a thin fllm of wateiw honey on top. This is the levulose \vith an excess of mois- 
ture, and a suitable condition for the growth of the yeast. 

There are, however, many cases w^here well-ripened and granulated honey 
fements. When honeys graiiulate the dextrose forms crystals, and one molecule 
of water is incorporated in each ^crystal. These have a water content of over 9 
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per cent., which is locked up and becomes inactive. All water beyond the 9 per 
cent, in the crystals becomes part of the liquid portion, which consists of the levu- 
Ipse sugar, mineral and other substances, this solution forming a thin film around 
the dextrose crystals, and in some cases where there is an excess of this solution 
the excess rises to the top, leaving the crystaline portion at the bottom. 

The original water of the honey in which the dextrose was formerly dissolved 
has been released to assist in forming the solution of levnlose, sacrose, and other 
materials in the composition of the honey, and may result in a solution with as 
high a water content as 32 per cent., which is far in excess of the water content 
of unripe honey. This explains why ripe honey that has granulated ferments (juite 
as frequently as unripe honey, and more frequently than honey remaining in the 
liquid condition. 

With such a high water content as may occur* in granulated honey, yeasts can 
thrive, and often do great damage to stored honey. 

Fortunately, from general reqjorts, we do not appear to be troubled with fer- 
mentation of honey in Western Australia to anything like the extent that they 
are in America. This is doubtless due to our warm dry climate. As a general 
rule our honey ripens quickly, and when there is a heavy honey flow on in dry 
weather there are many combs of uncapped but ripe honey in the hive, the bees 
being too busy in the field to stop to cap it. 

It is, however, most im})ortant that no unripe honey should ))e extracted. If 
a hive is \ery full of uncapped honey, and the beekeeper wishes to extract some 
of this, he can usually ascertain if the honey is ripe by holding the comb at an 
angle and giving it a sharp shake. If none of the honey comes out, it is usually 
quite safe to extract. If, however, the honey is thin and some of it shakes out, the 
comb should be replaced in the hive. 

A factor that sometimes has an iniluence on the growth of yeasts and fer- 
mentation is the peculiarity of honeys of different densities of not mixing readily. 

It is frequently noticed that wdien different honeys, even extracted on the same 
day, are run into the settling tank, one honey goes to the bottom tand the other 
rises to the top. In a case of this kind, if there happen to be yeast germs in the 
honey, it is cjuite likely that the thin honey at the top may ferment, especially if 
the tank is not carefully covered to prevent the ingress of moist air. If, therefore, 
it is noticed that the honeys are separating, it is advisable to al once stir and 
thoroughly mix the honey in the tank to bring it all to the same density ; or better 
still, to remove it from the tank and heat it to about 150 deg. Fah., so as to pre- 
vent the gi'owth of any yeast genns that may be present. 

A high water content of honey is always liable to cause trouble with fermen- 
tation, and Fabian, of the Michigan State College, found that a water content of 
more than 21 per cent, w^as favourable to the growth of yeasts. 

However, in some cases, especially with granulated lioney, fermentation occurs 
with a comparatively low water content. Yeasts may remain dormant in honey 
for a long time without causing fermentation, but they hegiri to grow as soon 
as the water content of any part, especially the upper surface, is increased. 

Storage in moist places, especially with high temperature's, greatly increases 
the absorption of moisture to the point where the density is reduced and con- 
ditions are produced suitable to the growth of the yeasts. 

As has been already pointed out, granulation is no security against fermen- 
tation. From data obtained by R. M. Pugh, a Canadian student, it is shown that 
in America a surprisingly high percentage of honeys fermented after being kept for 
some months. 
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The heating of honey to between 150 and 160 degrees Fah. destroys the yeasts, 
but care must l 3 e taken that it is not heated above 160 degrees, or the colour 
flavour or both may be spoilt. Even after such heating care must be taken that 
it is not contaminated by yeast germs, for should they enter the honey, and later 
it should granulate, there is the possibility of fermentation. It must, therefore, 
be remembered that not only should honey be well ripened before extracting, but 
every care must be exercised to prevent the absorption ot water from the atmos- 
phere after extracting. 

Investigations have shown that much of the infection comes from the hive 
and its surroundings, and that yeasts also gain access to the honey from the appar- 
atus in the extracting oom, extractor pipes, tanks, etc. All apparatus and utensils 
that are used should, therefore, as far as possible be thoroughly cleaned with hot 
water and dried after each extraction, as yeast germs may be carried by these and 
passed on to honey that would otherwise be free from danger. 

The extracting room should be kept clean and free from dust, and for this 
reason it must have a solid floor that can be cleansed, as provided for in the Regu- 
lations under ^'The Bees Act, 1930.’^ 

The question arises. What can be done with fermented honey? A good plan 
is to make it into vinegar, which usually sells readily; or it may ])e reconditioned 
by heating it to 150 degrees. Yeast germs are destroyed at 145 degrees. If the 
honey is kept at a temperature of between 150 and 160 degrees for about an hour, 
not only will the germs be destroyed, but some of the exceas moisture will be driven 
off, and the scum rise to the top. It can then be skimmed and strained, and will 
not be liable to ferment again unless it is further contaminated. 

The honey should be cooled as quickly as possible after heating to prevent loss 
of flavour and the darkening of the honey. 

Now, as regards granulation, this was at one time a source of trouble to bee- 
keepers, as after freshly extracted honey had been bottled and sold to storekeepers, 
it frequently granulated on their shelves and the public would not buy it, as the 
idea got abroad that such honey was adulterated. However, by reason of propaganda 
and education of the public, this fallacy and prejudice is rapidly disappearing, 
and there is now a large demand for good quality granulated honey, so much so 
that some large producers find it necessary to hasten granulation as much as pos- 
sible. 

It is generally known that honey kept in a cool place granulates more rapidly 
than in a hot place. Some honeys granulate much more rapidly than others, and 
, some never granulate. Recent experiments go to show that granulation takes place 
more rapidly when the honey is subject to frequent changes of temperature. Also, 
it may not be known that liquid honey may in many cases be made to granulate 
much more rapidly by adding a small quantity of granulated honey to it. The 
smoothness and size of the granules is influenced by the ciuality of the added honey ; 
thus, if honey with a coarse grain is added, there will be a tendency for all the 
honey to granulate with a coarse grain, whereas, if the added honey has a fine 
grain, the whole bulk will also have a finer grain. 

The process of granulation is also hastened by stimng it every day,, which 
also tends to make it granulate with a fine grain and with a light creamy appear- 
ance. The stirring will also bring the scum to the top, and this should be skimmed 
off before the honey is run into containex^. This should be done as soon as the 
stirring has brought it to a pasty condition, as, if it is left long after it has arrived 
; at this condition, it will set too hard to be run off. 
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THE FEEDING OF LIVE STOCX* 

An Explanation of some of the Terms in Use. 

L. C. Snook, 

Agricultural Adviser. 

The scientific iin estigator often finds difficulty in interesting the practical man 
in the nature of his work or the results being obtained. Not the least iniportanl 
leason for this is the use by the scientist of words or expressions with which tlie lay- 
man is not familiar. The practical farmer often has a deep-rooted antipathy to 
technical terms, and will not readily read. articles containing them. For this I’eason 
advisory officers tend to ^^break down’^ or simplify their diction, and academic 
expressions are assiduously avoided. 

Within limits, this practice may be sound — there no greater folly than talking 
^^over the heads’^ of one’s audience; but it is well to remember that scientific terms 
have been evolved and are used because they are concise and specific. A writer is 
considerably handicapped in his work w^hen it is necessary to rct)lace such conven- 
ient and workmanlike terms by lengthy phrases made up of more elementary words. 
One of the greatest advantages of education is improved facility of expression, and 
a well stocked vocabulary will enable a reader to take full advantage of the numer- 
ous valuable articles now available. All livestock owners are interested in feeding 
problems, but maybe the inability to understand only half-a-dozen terms may restrict 
one’s reading considerably. To help remove this disability, a number of important 
expressions used with reference to feeding problems are explained. Knowledge 
of thes(‘ will prove of lasting benefit. 

Analyses of Foodstuffs. — The composition of a foodstiill is determined by chem- 
ical analysis. The constituents of most importance are: moisture, crude protein, 
soluble carbohydrate, crude fat, crude fibre, and ash. 

Moisture. — It is absolutely essential to determine the moisture (water) content 
prior to analysis, ns for purposes of comparison all results must be reduced to a dry 
matter basis. It is always wise to note the moisture content of a foodstuff-much 
expensive water is purchased as ‘^food.” 

Crude Protein. — Proteins are nitrogenous ccmipounds and constitute the most 
valuable (hence most expensive) part of many concentrates. During the dry sum- 
mer, Western Australian pastures become deficient in digestible protein, and it is 
important that the acute shoitage be eliminated. Until the farmer ha.> learned [o 
grow and store the necessary protein rich foods, it is vital that he should be able to 
estimate the protein value of the various concentrates now on the market. To do 
this, one must be able to ap])reeiate the significance of a table of analyses. 

Soluble Carbohydrates (or Nitroyen free extract). — This consists of energy or 
fat-producing material. The farmer grows most of the ‘^energy’’ on the farm, Inuice 
consideration of this factor is not of such vital importance. 

Crude Fat or Ether Extract. — This is the fraction of the foodstuff' soluble in 
ether and consists mostly of fatty substances. The fats have more than doubb* the 
^‘heat” or ^‘energy” value of the carbohydrates but serve a similar purpose. 

Crude Fibre. — This is the insoluble residue which remains after all the other 
soluble constituents have been removed. Some of this crude fibre may be broken 
down by fermentation in the colon of the horse or the paunch of the ruminant, but 
it is generally assumed to be indigestible and of no commercial value. 
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Axh , — This contains the various minerals originally dispersed through the food- 
stuff. It is only of recent years that the significance of minerals in the diet have been 
realised, and it is still very difficult to obtain reliable data regarding the composi- 
tions of the ash present in various foodstuffs. It is of little value to know merely 
the total percentage of ash present, as the constituents vary greatly. For instance, 
bran contains considerable ash, and hence it may be considered an excellent source 
of bone-building material. However, bran ash consists predominantly of phos- 
phorous (3.3 per cent. PoO.,; Ingle), and contains very little lime (0.3 per cent. 
CnO ; Ingle), which is e(]ually essential. With lucerne hay the reverse composition is 
seen — there may be parts of hmc in lucerne ash to every 1 part of phosphorous 
(as P.O.,). This explains why lucerne hay and cereal grains combine so well in a 
ration. 

In future tables showing the composition of foodstuffs, the nature of the ash 
will prove a very essential sectioii. 

Digestive Co-eijieient , — The value of a foodstuff depends not only on the total 
amount of material present, but upon the extent to which the ^'al•ious constituents 
are actually utilised by the animal. Food must be assimilated to prove of Nalne, 
Uaretul experiments have been carried out to determine the digestibility of various 
foods when fed to different classes of livestock. From the data obtained, tables 
have been drawn up which show the number of pounds of a constitmuii in a given 
food whicii will be digested per 100 lb. of the constituent which is fed. These fig- 
ures constitute the digestive co-efficients. An example will best show tlieir vahu* in 
praetii-al application. In the table at the end of this article it will lie seen that, 
when oaten grain is fe.l to ruminants, the dige.fiive co-ilficiont for protein is 78. 
This means that of every 100 lbs. of protein fed in the oats, 78 lbs. will be digested. 
If the oats contain 10 per cent, of total protein, then the percentage of digestible 
protein is — 

X r-. 7-8 % 

1 KK) 

The original analysis of a foodstuff by a chemist is of little })ractical value, as no 
idea of the digestibility is obtained. By use of the digestive co-efficient, a truer 
index of the feeding value will result. 

Starch Equivalent , — Every person interested in the feeding of livestock sliould 
understand what is meant by the tenn ‘^Starch Equivalent.” This is a unit whereby 
the heat or fat-producing value of foods may be measured. Just as the value of a 
miscefianeons collection of articles may be compared by ex; ressing the cost of each 
m some common money unit (say shillings), so also the worth of a diverse assort- 
ment of foodstuffs may be gauged per medium of the common measuring rod — the 
the Starch Equivalent. Also, the food requireents of various animals are known in 
terms of Starch Ecjuivalent, and ihe most economical ration may be readily (*alcu- 
lated. 

The Starch Equivalent is the number of units of starch which have the same 
heating or fattening value as one hundred units of Ihe given foodstuff. (Be careful 
to note that it is a measure of the energy value only — the protein and mineral con- 
tent are not considered.) The starch equivalent of wheat grain may be taken as 
72. This implies that 72 lbs. of starch will produce as much fat in, say, a steer as 
will 100 lb. of wheat. The starch equivalent for oaten grain is about 60, thus the 
relative fattening values of wheat and oats in this case are 72 : 60. 

It is a very simple matter to w^ork out the theoretical starch equivalent of any 
food of which the percentage digestible constituents are known. The method is 
based on the assumption that the digestible carbohydrates (including digestible fibre) 
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and digestible protein have a value equal to starch, and that the digestible fat is 
2i times as valuable as carbohydrate. The starch equivalent is obtained as illus- 
trated in the following example : — 

Hay from (Inipman Experiment Farm — Analysed hy Western Australian (iorern- 

ment Analyst. 

Vcrcentage. Furtor. -= Starch Eipiiv. 

Digestible Protein 4-2 \ 1 ^ 4*2 

„ Carbohydrate ... 23*4 \ 1 = 23-4 

„ Fibre 22*4 x 1 - 22-4 

„ Fat ... . 11 > 2J =- 2r> 

Telal ... .)2*5S.K. 

This signifies that 100 lbs. of the hay has the same fattening or heating value as 
52.5 lbs. of starch. 

The method of obtaining the starch c(|uivalent by calculation is sometimes sub- 
j(‘ct to error, as foods vary in value according to the use to which they '-are i)ut. 
For fattenijig a st(‘(*v. protein may not be as valuable as starch, and the factor 
used in multiplication shouhl be, say, 0.0 instead of 1.0, wliile for milk production 
Hainan claims that proteins are worth 1 .43 times as much as starch. Still, for the 
purpose of obtaining a rough guide to relative \ allies, the factors usul in the example 
given above are sulliciently accurate. Remember to use the percentage digestible 
vonslituents and not the total content as determined by original chemical analyses. 

Protein Pe(p(iremenis . — Tt is not sutlicient that one should know onlv the heat- 
ing or fattening value of a food, as given by the starch eijuivalent. A certain jiro- 
jiortion of protein must be present, the jirotein reijuiremcnts var\ ing greatlv accord- 
ing to the purpose for which the animal is being fed. A mature l)(*ast being fat- 
tened or working will need relatively little protein, while a growing or lactating 
animal will I'eipiire considerable (quantities, (\msideration of these iviqnirements 
li'ads to the (juestion of albuminoid or nutritive ratios. 

Albuminoid or yutritire Patios *. — Albuminoid is an old term for ])rotein, and 
the albuminoid ratio is m(U'(4y the ratio of digestible pi-ot(‘in to digestible non- 
protein. Expressed as a fraction it appears thus: — 

Dig stible Carbohydrate |- Digestible Fibre 4- 2^4 Dii»estible Fat. 

Digestible Protein. 

The ration may be “wiiie,’^ as stM'ii in mature hay (1 part digestible ])ioteiu 
to 14 parts of digestible noii-]n'otein — ^^vntten briefly as 1 : 14), or ^biarrow^^ as 
seen in skim milk (1:2). A narrow ration is rich in protiun, while a wide ration 
u'ould be poor. 

Foods vary greatly in their protein content, but the ii(*eds of a given animal 
are restricted within certain well-defined limits. Tlie feeding of a ration ot' an un- 
suitable nutritive ratio entails waste. For this reason farmers should (mdeavour to 
feed a balanced ration — a ration in which the ratio of i^rotein to non-prot(nn is 
adjusted to the animars needs. The approximate nuritive ratios for \arious types 
of livestock are as follow : — 

Working horses t : 12 

Sheep 1 : 7 

Beef Cattle 1 : K 

Milk production 1 4 *^ *t) 

Young growing animals 1 : ’4-() 

Older growing animals 1 : 4*5 — 6 0 
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It should prove an interesting and, maybe, a profitable exercise for those fanners 
who hand-feed pigs or dairy cows, to work out the nutritive ratio of the ration being 
used. The tables at the end of this article probably will supply all the re<{uisite 
information. 

Calculating Eaiions . — Nutritive ratios are useful as a means of comparing the 
protein contents of alternative foodstuffs, but for purposes of calculating the food 
requirements of various animals it is much simpler to work in terms of pounds of 
starch equivalent and pounds of digestilde protein. The requirements of a given 
animal may be stated very accurately in these terms, and the sole problem is to so 
adjust the ration that these requirements are satisfied. 

An animal requires food to maintain its bodily functions — the maintenance 
requirements — and food for production. It is the food consumed in excess of main- 
tenance needs which is the source of profit. This explains the folly of underfeed- 
ing. It stands to reason that an animal will satisfy its own bodily wants before it 
will produce milk or wool in any quantity. The feeding of dairy cows has been re- 
duced to a very scientific basis, and will provide an excellent example of the meth- 
ods employed. 

A 1,000 Ib.^ cow requires 6.0 lb. starch equivalent pet* day foj* maintenance. 
To produce one gallon of 4 per cent, milk a further 2 V 2 lbs. of starch ecpiivalent 
are re<|uired. The mainlenance ration must include 0.5 lb. of digestible protein, 
while the 2VL» lb. starch equivalent recpiired for the gallon of milk must contain 
another half-pound of digestible jirotein. 

Consider the needs of a 1,000 lb. cow yielding 3 gallons of 4 per emit, milk per 
day. Her requirements may be tabulated so — 

lb. Starch Eqttiv. toinolnde lb. Dig. Protein. 


MaUitenttnce 

6-0 

0-5 

Production (3 gals.) 

7-5 

1-5 


13 5 

2-0 


If an analy.si.s of the foods being utilised is available, the required ration may 
be worked out to a nicety. Assume that a cow has access to good green pasture and 
that crushed oats and good meadow hay may be fed in the hales. What is, theo- 
retically, the correct ration to feed? The following is very close to the mark: — 


lb. Starch Eqiiiv. including Ih. l^rotein. 
Pasture (231b. dry matter) 11-04 1-75 

(Jnished Oats (2lb.) ... 1-20 -14 

Meadow Hay (41b.) ... 1-28 -10 

13 -,52 2 -05 


It should be noted that only well managed pasture would have a value equal 
to 48 lbs. starch equivalent per 100 lbs. dry weight — this including 8 lbs. digestible 
protein (the figure used in the above calculation), but, nevertheless, the worth of 
good gmzing cannot receive too inucli emphasis. The cow's in one of the largest 
and best producing herds in this State receive no concentrates during the winter 
months, meadow hay constituting the only supplementarv' ration, and individual* 
cows maintain a production of over 40 lbs. of milk per day on this economical diet. 
It is cheaper to fertilise pasture than to feed concentrates. 

The foregoing may appear somewhat involved to an inexperienced reader, but 
on a second perusal much of the ai>parent difficulty will vanish. It is typical of 
human nature to shun unfamiliar things, especially where bodily or mental effort is 


• An average Jersey or Guernsey cow would weigh about 850-900 lbs. when mature, while a well- 
developed Australian Illawatra Shorthorn cow would scale about 1,100 lbs. live- weight. 
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required, but do not be frightened by scientific terms — ^sooner or later the need for 
understanding them will arise. Once understood, a tetihnical expression becomes a 
\'ery useful servant. The tendency to ''talk down” to the farmer should not be en- 
couraged. On the contrary, vocabularies should be widened so as one’s reading is 
no longer hampered by ambiguous phrases. It is hoped that this article will give a 
clearer understanding to several very useful expressions. 

Taule 1. 

DIGESTION COEFFlcrENTS -(AFTER INGLE.> 


For llunimants. I\)r JMks. 



Protein. 

Carbo- 

Hydrates. 

Fat. 

Crude 

Fibre. 

Protein. 

1 Carbo- 
1 Hydrate-. 

1 

Fut, 

Crude 

Fibre. 

Wheat, grain 

78 

92 

65 

40 

80 

83 

70 

60 

Oats 

7tt 

76 

80 

28 



.*• 


Peas 

86 

93 

65 

46 

90 

"96 

49 

70 

Wheat, bran 

7ft 

71 

71 

26 

75 

66 

72 

33 

Wheat pollard 

82 

85 

85 

36 

77 

76 

87 

36 

Linseed Meal 

84 

82 

9.5 

54 

86 

85 

80 

12 

Meat Meal 

93 


98 


97 

•• 

86 


Pasture, spring 

75 

79 

66 

73 


... 



Clover, before flowering ... 

74 

8.3 

65 

60 





Clover, end of flowering ... 

59 

71 

45 

39 





Meadow-hay, good 

65 

68 

57 

63 

For 

63 

Horses ' 

65 

22 

48 

Meadow-hay, poor .. 

50 

59 

49 

55 

55 

52 

29 

38 

Lucernc-hay early fl()N\er .. 

76 

68 

46 

42 

73 

n*) 

U 

46 

Wh(5aten-hay 

62 

57 

34 

58 

60 

57 

40 

40 

Oaten-hay 

Wheaton Straw 

54 

56 

61 

52 

54 

.56 

40 

45 

4 

37 

31 

50 

28 

28 


18 

Silage 

75 

67 

75 

61 


1 





Table 2 







PERCENTAGE COMPOSITION OF FOODSTOFFS -(K^liJ^LNER). 


- - 

Water, 

Abh. 

J 

Protein. 

[ligestibU; (’ 

(y’arbo- 

Hydrates. 

'onstituents. 

Fat. 

Fibre 

Starch 

Equiva- 

lent. 

Wheat, grain 

13-4 

1 7 

10*2 

63-5 

1*2 

0*9 

72 

Oats 

13 3 

3*1 

8 0 

44*8 

4*0 

2*6 

60 

Peas 

14-0 

2*8 

19*4 

49*9 

1*0 

2*5 

70 

Wheat bran 

18‘2 

4 5 

12*9 

40 *5 

3 7 

2 1 

50 

Wheat pollard 

12*6 

2*7 

110 

52 2 

2*9 

4*3 

50 

Linseed meal 

11 0 

6*5 

28*8 

25-4 

7*9 

4 3 

72 

Meat meal 

100 

60 

40*0 


12*5 


62 

Pasture, young 

76 

2 2 

3*4 

8*1 

5*6 

2 8 

13*1 

Pasture, mature 

70 

3*2 

10 

8*5 

0*2 

5*0 

8*0 

Sub. Clover (29th August) 

84 

1*28 

30 

6-4 

0*2 

1*6 

! n-0* 

Sub. Clover (5th December) 

75 

1’67 

2*6 

9 3 

0*2 

2 0 

10*0* 

Oats, 8ln. high 

87 

1-6 

3*4 

3*2 

0 5 

1 2 

8*9 

Meadow-hay, good 

15 

7 0 

7*4 

27*0 

1*3 

J 13*8 

36*2 

Meadow-hay, poor 
Lucerne-hay, before flower- 

14'3 

5 0 

3 4 

19*3 

0 5 

15 6 

n 3 

18 9 

26*5 

ing 

10‘O 

7*3 

12*1 

21*1 

1*1 

Lucerne-hay, In flower ... 

16-5 

8*0 

9*7 

18 1 

1*2 

13 2 

22*4 

Wheaten-hay (Chapman) 

14*38 

6*75 

4 2 

23-4 

1*1 

22*4 

35 -a* 

Oaten (in flower) 

11*5 

61 

5*6 

26*7 

1*7 

18*1 

35 ‘ 2 

Wheaten straw 

14*3 

4-8 

0*2 

13*3 

0*4 

20*4 

10*9 

Silage (Oats) ) 

Silage (Sub. clover) ... | 

76*3 1 

72-0 

1-8 

3*23 

1*1 

4*2 

5*9 

8*9 

0*4 

1 0 

5*1 

2*7 

8*9 

10*0 


(the S.B. of fibrous goods Is much less tlian the calculated value because of energy “wasted” in digestion.) 
(♦ Analyses by West Australian Government Analyst.) 
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APPLE POWDERY MILDEW^ 

(tEO, W. Wickens, 

Superintendent of Horticulture. 

I can well remember when Powdery Mildew was a disease of minor import- 
ance to apple growers in Western Australia, confined principally to young 
Northern Spy stocks in nurseries, and even there it was not much in evidence. 
At a later period, which, if iny memory serves me rightly, was in 1907, I noticed 
it was showing up in a number of orchards in the South-West, that it was to be 
found mainly on Rome Beauty, Five Crown, and Northern Spy (three varieties 
fast disappearing from commercial plantations) and that though present it was 
not causing much damage. Since then it has spread little by little until now 1 
doubt if there Ls an apple orchard in the State completely free, some being* 
badly affected, others only in a minor degree, but taken in the aggregate the 
disease is causing considerable loss to the industry. 

Apparently no variety is immune, but (^leopatra, Jonathan, Nicka.jack, and 
Rome Beauty are amongst the worst, while Yates and Dunns are two of the most 
resistant. Once the disease has obtained firm hold it is not readily controlled, 
and last year some gi*owers, unfortunately, adopted measures which resulted in 
50 per cent, of the deopatra crops being so badly marked witli spray injury as 
to be practically unsaleable. 

The spray referred to w’as ^‘Iron Sulphide (lime, sulphur and sulphate of 
iron), but it was not made in accordance with the prescribed formula, neither 
was it applied at the proper time; the latter being the main cause of the trouble, 
Sulphur Sunburn’^ resulting after high temperatures. In the United States 
where Powdery Mildew is looked upon as a serious disease in apple orchards, a 
lot of experimental work has been carried out, and it was found that when shade 
temperature mse to 90°, evem though a fortnight after spraying, considerable 
damage resulted both to fruit and foliage, and this occurred when either lime 
sulphur alone or iron sulphide had been applied. The orchards referred to 
above as being injured in this State last year were sprayed in November and 
December, a time when high temperatures are frequently experienced. 

T think the most common method of attempts at control adopted by growers 
here is to incorporate a few^ lbs, of sulphate of iron with the lime sulphur they 
are using for the regular dormant spray in winter. But neither lime sulphur 
nor iron sulphide wdll control Pow'dery Mildew if applied while the trees are 
dormant. A treatment that has given partial success is the application of 
Atomic Sulphur at the rate of one lb. in 10 gallons of water in spring and 
early summer, but w'here the infection is severe no very tangible results have 
been secured. 

The best results from spraying have been obtained by using iron sulphide 
when the blossoms are in the pink and petal fall stages, the sulphide being made 
by dissolving in a barrel containing 25 gallons of cold water <) lbs. of sulphate 
of iron, and to this adding gradually, stirring all the time, 12 pints of commer- 
cial lime sulphur 32° Beaume. The addition of lime sulphur produces a black 
precipitate which settles to the bottom of the barrel, and if the Jitiuid on top is 
clear, a little more lime sulphur must be added, the mixture stirred and again 
allowed to settle, the operation being repeated until the liquid shows a pale 
yellowish tint. Then the liquid (wheh has no value) must be drawn off and 
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sufficient water added to the mixture remaining in the barrel to bring it to 25 
gallons, making a stock solution to be broken down to 1 in 10 before using. 

This method of making sounds laborious and lengthy, but in actual practice 
the opera toi% after a few trials, knows the exact quantity of lime sulphur to 
add to obtain the required result and this does away with the time spent adding 
further small quantities, waiting for settlement, and repeated examinations of 
liquid. 

Although this formula has been known for many years and was tried out 
departmentally with a large measure of success by Mr. FlintotL Orchard Super- 
visor at Bridgetown, it has never been favoured by growers, the method of 
making apparently being considered too intricate, and the rougli and ready style 
has been adopted of mixing sulphate of iron with the lime sulphur in the spray 
tank, and either applying the mixture in winter when it has no ap})reciable 
ed'ect, or in suiriiner when there is grave risk of causing damage to fruit and 
foliage. 

One method of reducing infection that should receive more attention is to 
prune out affected shoots; these are readily descernible by their whitish appear- 
ance and malformed terminal buds, and can be removed either during the 
operations of winter pruning, or at any convenient time during summer or 
autumn. 

In Bulletin No. 712 of the United States Department of Agriculture dealing 
with eX 2 >eriments made in that country, the following conclusions are given: — 

“Pruning out diseased shoots cannot be dei^ruided uj)on alone tr) effect con- 
trol of the disease w'hen it is present in e])idemic form,^^ and 

^^The disease is readily controlled by applications of sulphur ^pravs during 
the growing season. However, after the advent of burning sunshine, the use of 
sulphur sfiray materials is certain to cause severe fruit injury.” 

In the same bulletin the following spraying sch<*dale is recommended: — 
First Aiiplication — Spray with lime sulphur solution 1 to oO when the 
(duster Imds have separated, but before the blossoms (qien — the pink spray.’' 

“Second Application — Spray with same material as soon as the petals fall 
and before the calyx is closed.” 

” Third Application -Spray with ammoniacal copper carbonate about three 
or four wu^eks after the second application.” 

The method of making No. 3 is as follows: — ” Dissolve .iozs. of copper car- 
bonate in 3 pints of ammonia (25 per cent, solution wiiich should be diluted 
before using). Dilute to 50 gallons in .spray tank.” 

If the affected growths are removed from the trees, and sprays Nos. 1 and 2 
are applied at the stated times, I very much doubt if No. 3 w^ould be required in 
ATestern Australia. No. 1 — ^innk spray — would be ai:)plied to most of our varie- 
ties in the early part of October, and No. 2 about the end of that month. This 
w'ould eliminate danger from burning on account of high temp>eratures, and in 
addition to controlling Powdery Mildew' wwld have a decidedly beneficial effect 
in destroying Red Mite, which at that time of the year — just emerging from the 
egg stage — is jnost susceptible. 

I strongly advise apple growers whose trees are suffering from the effects 
of Pow'dery Mildew to make a test of sprays Nos. 1 and 2 in October of this 
year, making the experiment if only with 100 trees, so that sojne definite local 
knowdedge may be gained, and if there are any who make the test, 1 shall esteem 
it a favour if they let the District Orchard Su 2 >ei’visor know' so that the results 
of the wwk can be carefully w'atclied and recorded for the benefit of all. 
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^ THE PRESERVATIVE TREATMENT OF FENCE POSTS* 

(With Particular Reference to Western Australia.) 

By J. E. M.Sc., ( ouneil for ftcientifiic and Industrial Research, 

(Continued.) 

8. PRACTICAL TREATMENT OF FENCE POSTS. 

Preparation of Fence Posts for Treatment , — For all the preservative pro- 
cesses discussed, proper seasoning before treatment is essential in order to obtain 
good results. There are two reasons for this. Firstly, in green timber the wood 
cells are either completely or partially filled with sap — which is mainly water. 
On drying, this water is removed from the wood and thus a space is formed which 
can be used for the introduction later of preservative liquids. The more of this 
moisture removed, the more space there will be for preseiwatives to enter. 
Secondly, when wood dries, especially in the fonn of round posts, it usually 
cracks, the cracks extending some distance in from the surface. If the posts are 
treated before these cracks develop, then, on drying, cracks will extend through 
the treated area and expose untreated wood. They wdll therefore allow termites 
and decay to gain entry to the untreated wood in the centre of the post. If the 
posts are first dried, these seasoning cracks are formed before treatment, and, ns 
a result, the surfaces of each crack are thoroughly treated with preservative, and 
the entrance of decay or termites to the untreated wood in the <*entrt‘ is prevented. 



Fio. 6. — A good method of piling fence posts for seasoning. 


As soon after felling as possible, the posts should be barked, care being taken 
to remove atl the bark from the portion that is to be treated. In the case of 
Pinm radiata (inaignis), a very thin inner bark often adheres very strongly to 
the wood. This thin inner bark often prevents penetration of the preservative, so 
every care fehould be taken to remove it from the portion to be treated. In the 
case of jarrah and redgum (mam), it has been found that small amounts of the 
inner white bark do not appear to affect the penetration but, as ah added pre- 
cautiau, they should be removed. 
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For seasoning, a site should be chosen that will allow prevailing Avinds to blow 
through the stacks. For preference, the site should be on high ground, and should 
be well drained. In building the stack, care should be taken to have good founda- 
tions which will raise the stack about 1 foot off the ground (see Fig. 6). In cases, 
where no suitable foundations ai*e available, large fence posts can be used as a 
base. In bad termite localities, frequent inspection of the base of such a stack is 
necessary, because termites have been found to build their way over foundations 
and to attack the posts within a very short time. Provision for efficient air 
circulation should be made by providing a space between posts. A good method 
of open piling is shown in Fig. H. Only three posts are used in each alternate 
layei'; the other layers, with the posts at right angles to the first, have from five 
to ten posts. The number depends on the length and diameter of the posts, but 
each post in these rows must be carefully separated from its neighbour. It is 
sometimes possible to obtain more rapid seasoning by increasing the width of the 
space between posts, but if this is done in the summer time, frequent inspection 
of the stacks should be made to see that they are not cracking too severely. If 
tliis occurs, the posts should be placed closer together. A better method to use 
with timber which cracks excessively when quickly seasoned is to cut and stack 
the fence posts in the winter, when the di-ying of the timber is much slower, and 
there is less tendency to crack. By summer time, the timber will be partially 
dried and less liable to develop furtlier cracks. Barking will also be found to be 
easier in the winter. 

To obtain good treatment results, posts should be air-seasoned for about six 
months, and treated during a period of dry weather, unless arrangements can be 
made to stack the seasoned posts under cover in a shed. Under no condition 
should posts which have been recently wet by rain be treated. In tin* Eastern 
Mdieat belt of Western Australia, posts cut at the end of winter or in tli(‘ spring 
should be ready for treatment at the end of summer. 



Fks. 7. — A badly piled stack of fence posts. There is 
very little drying in such a stack, and conditions are 
very suitable for both decay and termite attack during 
storage. 

The stacking of untreated posts, particularly green ones, in a close stack, as 
shown in Fig. 7, is bad practice, and decay or termite attack is very liable to occur 
before treatment. 
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Construction of Farm Treating Plant for Butt Treatment hy the Open Tank 
Process, — The essential plant required consists of one or more treating tanks, the 
number depending dn the amount of material to be treated, and a thennometer. 
Provision should be made for heating at least one of the tanks. 

For the farm treatment of ordinarj^ 5>ft. to G-ft. fence posts, wliich are gener- 
ally set to a depth of 18 inches to 22 inches, the cheapest and most easily obtained 
tank is the ordinary 45 gallon oil drum. These drums measure 34 inches dee]) 
by 22 inches diameter, and will permit treatment of the butt ends of the posts 
to a height of 2ft. Gin. Where a longer length of treated material is required, 
any tank which is sufficiently strong to hold the posts and solution which is free of 
leaks, and which can be satisfactorily heated, will be suitable. 

A very satisfactoi*y and easily-handled unit consists of four drums for treat- 
ing, together with one or two extra drums for storage of solutions. The tops of 
the drums should be removed, and the insides wiped clean with waste cloth. Two 
of the drums are required to be heated and fireplaces should be constructed for 



Fig. 8.-— a simple fence post treating plant for use on the farm. 


these. Some provision should be made for reducing loss of heat from the hie. 
A suitable arrangement is shown in Fig. 8. The two drums in the foreground are 
the heating dmms, and those in the background, the cooling drums. In this case, 
two short lengths of old rail were used as support^, and the fireplaces were exca- 
vated slightly. The tops of the drums were used for dampers, and old pieces of 
galvanised roofing iron and flattened petrol tins were used for protecting the Are 
from the wind. 

The best thermometer is a mercury thermometer reading in degrees Fahren- 
heit ("F.) with a temperature range up to 24(1® F. These cost about 3s. 6d. 

If it is desit‘ed to maintain close control of the water solutions, a special 
hydrometer can be used (see Appendix 2). 
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Details of Butt Treatment Using Creosote and Oil. — The creosote and oil 
mixture is prepared by thoroufrlilv mixin*? logrether 2 parts of ereosote to 1 part 
of crude or fuel oil hy volume. For the preparation of 45 gallons of the mixture^ 
30 gallons of creosote should be thoroughly mixed with 15 gallons of oil. When 
using 3-in. to 4-in. average butt diameter ])osts, fill each drum to about the 38-in. 
mark, i.e.^ add about 25 gallons of xmeservative solution. Usually, it is prefer- 
able to have a little less oil than will be actually required, as it is easier to add than 
to remove hot oil from the drums. For convenience, a distinct mark should be 
made on the outside of the drum corresponding to a height of 2ft. Cin., the 
length of post to be treated. The oil in tlu? drums o\'cr the fires should be heated 
until a temperature of about 20()''F. to 210°F. is reached. The ])osts should then 
be placed vertically in the drums, butt down, care being taken not to splash the 
oil mixture into the fire. When the drum is full of i)osts, the height of the pre- 
.vervative in the drum should correspond with the 2ft. Gin. height mark. If it does 
not, oil is added or taken from the drum until the required level is obtained. 
Heating of the drum and its contents is continued and the temperature noted. 
The oil should not be heated above about 210” P\ as temperatures above this cause 
considerable loss of preservative by evaporation. When the heating period for 
the species being treated (see Table 3) is comi)leted, the posts are (juickly removed 
from the hot drum and placed in the cold drum iminediat(‘ly beliind or alongside 
it. This cooling drum should contain about 3ft. Gin. depth, or about 25 gallons 
of solution. The heating drum can be reGlled with posts and the heating ('on- 
tiniied as before. Tn eacli case, the time of the heating period is calculated from 
the time tfiat all of the posts are placed in the hot oil. If the species of timber 
being treated re(pures a 4 hours’ heating period, only two sets of treatments 
per day would probably he ])racticable. In this case, at the end of the heating 
])eriod for the second treatment, the ])osts can be left in the drum and the fire 
drawn or allowed to burn out and the drum and its contents allowed to cool over- 
night. It is during the cooling period that the main ])art of the })enetraiion and 
absor])tion of the preservative by the wood occurs. Tn the early part of the cool- 
ing, this is more rapid and the level of solution in the cooling drum and heahiig 
tirum during cooling should be watched and more oil added from the storage 
supply to keep the oil to the 2ft. Gin. level. The posts should be removed from 
both drums the next morning, and the solution in the hot drums r(‘-heated in readi- 
ness for further treatments. 

With some types of creosotes it will be found after overnight cooling, particu- 
larly in cold weather, that the creosote and oil mixture in the treating drums is 
very thick and sticks to the posts when they are removed. TJiis thick suriace coat 
is an actual loss of preservative, it also makes the posts very dirty to handle, and 
it will run off in the stacks or sheds or wherever the treated posts may be kept 
until use. Tn such cases, the posts should not be removed until the oil has been 
wanned. Similarly, the posts in the cooling drums can be allowed to stand several 
hours longer, depending on the time of treatment being used, until they are 
warmed up by the surrounding air or sun, or else they can be removed 1 rorn the 
cooling drum and dipped in the hot oil for a few minutes and then removed to 
the stacks. 

When heating the posts in the oil, care should be taken not to use too 
large a fire as there will be danger of the oil boiling over. If this does 
happen, it is probable that tlie oil and posts in the treating drum will 
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I ^Batch jfira. The rate of heating of the oil can be followed by using the 
tbormorneter at regular intervals. Approximately one hour is usually required 
to heat the oil alone to 210® F. using a good fire. Placing the posts in the drum 
cools the oil, but once the temperature is again reached, a ver>^ small fire is suffi- 
cient to keep it heated. With a little experience the fire can be easily regulated 
so that a minimum of attention is required. 

In the instructions given above, the posts are placed in hot solution. This 
method has been found to be ver>’ convenient, but, if it is more practicable, the 
posts can be placed directly in the cold solution and heated up at the same time. 
If this is done, the drums will require closer watching to prevent heating above 
the temperature of 210® F. with the attendant danger of boiling over. 

In the treatment of pine posts or the less dense hardwood timbers, it will 
, be found that the posts float in the solution, and some diHiculty is experienced 
in setting them upright in the drums. This can be corrected by constructing a 
false bottom, which can be made from the top of the drum by tiailing wooden 
strips or riveting iron strips on one side. Screws or nails are inserted into the 
strips so that they protrude upwards about V 2 to % inch in height. The 
false bottom is placed in the bottom of the treating drum so that the projecting 
nails or screws point upwards. 


Details of Butt Treatment, using Water Solutions . — When using the water 
"'solutions discussed below, it is advisable to erect a further drum — apart from the 
treating drums — for preparing solutions, particularly if large numbers of posts 
are to be treated. This drum should be erected over a suitable fireplace. 


Zinc Chloride and Wlnte Arsenic Solution . — Zinc chloride can be purchased as 
a solid, which is about 100 per cent, zinc chloride, br in a solution with water con- 
taining about 50 per cent, zinc chloride. 


In order to make 40 gallons of preservative solution, the 45-gall on oil-drum 
is filled to a height of 2ft. 2in. with cold water. A mark should }>e made at this 
height. To the water is added 14J lb. of solid zinc chloride or the equivalent amount 
of the concentrated zinc chloride solution. Add 8i lb. of white arsenic and heat 
the drum to boiling. Boil vigorously until all the arsenic is dissolved, wducli should, 
take about 30 minutes. It will be found that the white arsenic will rise to the 
surface, and will be dilTieult to wet by stirring, but good boiling and stirring will 
soon dissolve it. During the boiling, water should be added to make up for evap- 
oration, and after cooling, if the solution height is below the 40-gaHon mark (2ft. 
2in.), it should be made up by again adding water.* 


The treatment of the posts is earned out similarly to that with creosote, ex- 
cept that the solution is brought to the boil and the* posts boiled in the solution 
according to the schedules given in Table 2. As water evaporates quickly from 
the boiling solution, more attention is required, and water only should be added to 


•To obtain tho density or strength of this solution, allow it to cool, and either place the 
hyammeter in the ^lution drum or in a separate container filled with the solution. The tem- 
* or solution should be taken together with the reading of the hydrometer (see Ap- 
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the treating drum to make up for the evaporation. At the end of the heating 
period, the posts are allowed to cool in the solution, either by remaining in the 
treating drum or by being quickly removed to a drum of cold solution. On cooling, 
absorption of solution takes i)lace, and there is much more water solution absorbed 
than creosote and oil under similar conditions. To make up for the solution ab- 
sorbed by the posts, fresh solution is added from the solution storage drum, so that 
the treating liquid is kept up to the height of 2ft. din. marked on the drum. 

If care is taken to add water to the treating drum to make up for the evap- 
oration while the posts are being boiled, and if solution is added during the cool- 
ing and absorption period, the strength of the treating solution will remain fairly 
constant. (See A])pendix 2.) 

White arsenic is a poison, and every-care should be taken while using it. (See 
Appendix 3.) 

Sodium Fluoride and White Arsenic Solution. 

Sodium fluoride and white arsenic are both bought in powder form. 

In order to make 40 gallons of solution, the 45-gallon oil-drum is filled to a 
height of 2ft. 2in. with cold water. A mark should be made at this height. To the 
water 14J lb. of sodium fluoride and lb. of white arsenic are added. The con- 
tents of the drum should then be heated to boiling and boiled vigorously for about 
.‘10 minutes or until all the chemicals have dis.solved. ( See instructions for zinc 
chloride and white arsenic solution.! 

The treatment of posts, using the sodium fluoride and white arsenic solution, 
ih exactly the same as for the zinc chloride and white arsenic solution, and the same 
instructions should be followed. 

Schedules of Treatment. 

With the species of timber tested in Western Australia, the schedules giNen in 
Tables 1 and 2 have been found to give the be.st results. 

Table 1. — Schedules for the Treatment of Bound Fence Vosts with Creosote and Oil 

Mixture. 


1 

1 

Timber, 

! 

Time of treatment. 

Hot bath. 

Cold bath. 




hours. 


Brown Mallet 



4 

Overnight 

Gimlet 


... 

4 


Goldfields Redwood 



4 

ff 

Jarrah 





Marrie (Red Gum) 



, 4 i 

** 

Morrell 



1 ^ 

ft 

Salmon Gum 



' t ' 

ft 

Pinna radiata {insignia) ... 


... 

1 “ ’ 

3 hours 
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Table 2. — Schedules for the Treatment of Round Fence Fosts with Water Solu- 
tions such as Zinc Chloride with White Arsenic and Sodium Fluoride with 
White Arsenic. 


Timber. 


Boree 

Brown Mallet ... 

Gimlet 

(Coldfield’s Redwood . 

Jarrah 

Marri (Red Gum) 

Morrell 

Salmon Gum 

Pinva radiata (insignia) 


Time of Treatment. 


Hot bath. Cold bath. 


hours. I 

4 I Overnight 

3 ,, 

4 
4 

3 
2 

4 
4 

o 


Top Treatment of Fence Posts. 

The treatments so far outlined have been for the butts of the posts only. In 
the ease of wood of very low durability, it is often advisable to treat eompletely 
the whole leiif^th of the post, so as to prevent any possibility of decay or insect 
attack above the {ground. With .such untreated wood, decay is particularly liable 
to occur at the junction of fence rails or in the lioles for the wire. (Jomplete fulb 
length treatment is not at present economically justified under Australian condi- 
tions, since the co.st of treatment is considerable. If further information is required 
lelative to the type of plant and costs, this can be obtained by reference to the 
Division of Forest Products. 

For Pinus radiaia {insignis) if appears that a light top treatment in conjunc- 
tion with the butt treatment outlined previously will be justified. This can be done 
after butt treatment by inserting the posts top down in a drum of hot preserva- 
tive and allowing them to stand in the hot oil for about five or ten minutes. For 
n po.st longer than 5 feet there will still be an untreated length, and this should be 
swabbed with hot preservative several times. Alternatively, the length abox'e the 
treated butt could be brush-treated “with hot preservatives. 

Such top treatment is of value only so long as the thin layer of treated wood 
is kept unbroken. If posts are cheeked for rails or holes made for the wires, the 
untreated wood so expo.sed should be thoroughly brushed with preservative solu- 
tion, which should be applied hot wherever possible. 

9.— CARE OF TREATED TIMBER. 

Butt-treated fence posts, if not intended for immediate use, should be care- 
fully open piled in a similar manner to that detailed for seasoning, except that in 
this case the posts may be placed somewhat closer together in the layers. If this 
is not done, and the posts are bulk piled on the ground, there is considerable danger 
of decay or termite attack developing in the untreated tops, particularly in the case 
of non-durable timber. 

Care should also be taken to ensure that the treated area of wood is not 
knocked off, thus exposing untreated material. Similarly, if it is necessaiy to cut 
into the treated zone in the construction of the fence line, all untreated timber so 
ejrposed should be brush-treated several times with preservative. 
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In the treatment of the post, provision was made for a preserved portion to- 
remain above ground level, and when setting the posts, care should be taken that 
at least 6 inches of treated wood is exposed above the surface. 

10.— COST OF TREATMENT. 

The cost of treatment of fence posts will vary somewhat according to local 
conditions and to various items vrhich, in some cases, may be considered directly 
chargeable to the treatment and, in others, not chargeable. The items of material 
and labour are listed below, and persons considering treatment can adjust their 
estimates of cost according to their conditions. 

■1, Cost of Untreated Posts. 

Normally, on farms recpuring considerable fencing, there are areas which are 
to be subsequently cleared, and which carr^^ supplies of timber which can be made 
suitable for fence posts. Round posts are necessary for best results, and posts 
from about 3 inches to 6 inches diameter will be found satisfactory for use.* Actual 
costs of cutting, barking, and piling for seasoning in stacks close to the falling 
site averaged 25s. per 100 posts (labour at 1 6s. per day of eight hours) for expeid- 
mental work in the eastern wheat belt. With experience in cutting and ])arking, 
these costs could be reduced to about £1 per 100; and in the case of post cutting 
and barking, in conjunction with clearing operations, tlie cost should be lower 
again. Generally, the time of barking is about ecpuil to the time of felling and 
cutting to lengths. In the case of })ines, the removal of tin? bark is more difficult, 
and the average cost per 100 barked posts would be a])out 25s. 

2. Cost of Plant, 

Forty-tivo gallon oil-drums are now common articles, and are available in 
almost all country centres. The average cost of drums suitable ior tr(‘iitincnt is 
at present about 4s. to 5s. each. A treating plant, consisting of two heating drums, 
two cooling drums, and a solution drum, would therefore cost about fl. The fire- 
places can generally be made from old iron, bricks, or stones, and to mak(‘ them 
should not oceu])y more than an hour or two. 

3. Cost of Preservatives. 

The cost of preservatives Aaries somewhat according to market prices. Tin* 
prices quoted hereunder are approximate only, and for Western Australia tnught 
rates, as per Table 3, must be added to them. 

Creosote . — Creosote varies considerably in price according to its grade and 
source of supply. A good grade creosote for wood-preserving [lurposes would ('ost 
about Is. 9d. per gallon, f.o.r. Perth, in 4.5-gallon containers. 

Fuel Oil — Fuel oil can be obtained at od. per gallon, f.o.r. Fremantle, in 45 
gallon drums. The drums are returnable, but are charged for at the rate of 5s 
each. They would be suitable for treating drums. 

Sodium. Sodium flouride in solid form will cost about 5d. pei‘ lb, 

f.o.r. Perth, in cwt. lots. 

Zinc Chloride . — Zinc cliloride in 50 to 55 per cent, solution will cost df^d. 
per lb., f.o.r. Perth, in cwt. lots. It must be remernbei’ed that this solution only 
contains about half its weight of zinc chloride, so that the cost of the solution at 
the farm should be multipled by two to give the approximate cost of the pure zinc 
chloride. 

White Arsenic . — The price of white arsenic is about 5d. per lb., f.o.r. Perth, 
in cwt. lots. 

• If split posts are treated only the sapwood will be well ppnetruted. While, therefore, the 
treatment will not be aa effective as with round poeta, where the latter are unavailable, it will 
probably be justilled. 
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Table H. — Freight Hates on Preservatives, Western Australia. 

Freight Rate. (Small quantities.) 


100 miles. 200 miles. 300 miles. 


Per 45-gal. drum — Per 45-gal. drum — I Per 45-gal. drum — 
about lOs. about I5s. about £1. 

Per 45.gal. drum— Per 45-ga]. drum — I Per 45.gal. dmm — 
about lOs. about 15s. i al)Out £1. 


Sodium tiuoride ... | 

38. 

9d. 


cwt. 

1 5b. fid. 

per 

cwt. j 

78 . 

fid. 

per cwt. 

Zinc chloride j 

5s. 

fid. 

per 

cwt. 

1 8s. 9d. 

per 

cwt. 1 

12s. 

per 

cwt. 

White arwnic 

4s. 

fid. 

per 

cwt. 

1 78. 6(3. 

1 

per 

cwt. 1 

lOs. 

per 

cwt. 


Fuel . — The only charge for fuel on most farms will be the cost of collection. 
For two 4-hour boiling periods in the one day and the same drum, using water 
solutions, the amount of wood required would be, approximately, 1 cwt. to 1^/4 cw^t. 
For similar oil treatments the quantity would be considerably less. With firewood 
estimated at 6s. per ton fur collection and cartage to the treating site the cost 
per day per two 4-houi' treatments is about 4d. to 5d. 

Labour . — The cost of labour for the treatment of fence posts as outlined above 
is difficult to estimate. Fence post treatment does not re(|uire continuous super- 
vision. Once the solution has been heated, the posts inserted, and the correct 
treating temperature reached, only occasional firing and adjustment of solution 
levels is necessary. On a farm, therefore, a man treating posts can be doing other 
odd jobs at the same time. Also, it is possible that treating can be carried out at 
times when conditions are unsuitable lor general I'arm work. If labour is em- 
ployed continuously on fence post work, then the size of the treatment plant should 
he enlarged so that the labour cost i>er post is low, 

1]. ESTIMATED COST OF TREATED FENCE POSTS. 

The cost of a treated fence ])ost depends primarily on the cost of the untreated 
j)ost, the cost of preservative and the amount of it absorbed by the post, the output 
of the plant and labour. In Tables 4 and 5 the estimated costs of treatment of 
posts of an average butt diameter of 4 inches are given. The times of treatment 
are based on those Tables 1 and 2, and it is assumed that there is a total of four 
drums for treatments. 

A study of the tables shows that for treatment with creosote and fuel oil tho 
items making up the cost of treatment are distributed in tlie order: Cost of pre- 
servative, cost of untreated posts, and labour. Where large numbers of posts are 
to be treated the cost of labour per 100 posts can be considerably lowered by in- 
creasing the number of treating drums. 

In the case of treatment with water-soluble preservatives, the items making up 
the cost of treatment are distributed in the order : cost of untreated posts, labour, and 
cost of preservatives. Treatment with water-soluble preservatives costs leas than 
with (ivemote and oil. Offset against the lower (jost of treatment, however, is the fact 
that creosote and oil-treated posts will generally give longer life than posts treated 
with water-soluble presen^atives, tlie latter materials being liable to be washed out 
of the wood by rain, drainage water, etc. 


Preservative. 

fVeosote 
Oude Oil 
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Table 4 . — Estimated Cost of Treating with Creosote and Fuel Oil 100 Fence Posts, 
Average Butt diameter 4 Inches, Adding Freight for 200 Miles to Cost of 
ChemiccUs Used, and Using Four Drums for Treatments, 


Species. 


Average 
absorption 
per cubic 
foot of 
length 
treated. 


Absorption 
of preser- 
vative 
y)er 100 
posts. 


Time 

( 'OSt of 

0 

1 

of 

barked 

preserva- 

treat- 

untreated 

tives 

ment. 

('OSts. 

absorlx^d. 


Cost of 
treated 
posts ex- 
cluding 
labour.* 


I 



! lb. 

lb. 

days. 

£ 

H. 

d. 

£ 8. 

d. 

£ 

8. 

d. 

Brown Mallet 

i 7-5 

163 -5 

2 

1 

0 

0 

1 7 

1 

2 

7 

1 

(limlet 

1 7-0 

1 

152-6 

2 

1 

0 

0 

1 5 

3 

2 

5 

3 

Goldfield’s Rc^dwood ... 

j 5-0 

109 

2 

1 

0 

0 

0 18 

1 


18 

1 

Jarrah 

1 6-0 

130-8 

u 


0 

0 

1 1 

8 

2 

I 

8 

Marri (lied Gum) 

1 7-0 

i 152-6 

2 1 

1 1 

1 

0 

0 

1 T) 

3 

2 

0 

3 

Morrell 

1 ' 

196-2 

2 1 

1 

0 

0 

1 12 

6 

2 

12 

6 

Salmon Gum 

1 

i 130-8 

2 

1 

0 

0 

1 1 

Zi 

1 

I 

8 

Pinus radiata 

<1-0 

1 

i U16‘2 

1 

1 * 1 

r-i’ 

5 

0 

1 12 

(5 

2 

17 

() 


* Note.' When treatment can be (‘arried out uiuler favourable couditioiih and only the actual time 
rd working on tin* treatment is chargeable, the cstimatod coHt of labour at £3 16s. per week ior brown 
mallet, gimlet, (ioldtleld's redwood, marri. morrell and .salmon gum would be about 18a. ])er 100 itosts. 
for jarrah about 14a, and rarhaiu 10s. per 100 A small charge for firewood of about Is. to Is 6d 

(ler 100 i»osts and any minor items should be adiied to the coat given under “ (’oats of trc'ated posts ” 


Table 5 . — Estimated (*ost of Treating with Water-soluble Preserratives 100 Fence 
Posts, Average Butt Diameter 4 Inches, Adding Freight for 200 Miles to Cost 
of (liemieals T^sed, and Using Four Drums for Tteatmenls, 


, Average 
! absorption i 

Absorption 

'I’nne 

1 1 

' Cost of 1 

Co.st of preservatives 
absorbed. 

Cost of treated posts 
c.vehiding la bom.* 

Species j 

i 

per cubic 
foot of 1 
length 
i treat oil. 

of Holution 
per 100 

1 JMlsts i 

( 

of 

tieat- 

mont 

! barked i 
1 untreated 1 
1 posts. j 

! j 

Sodium 
fluoride 
and white 
arsenic 

Zinc 
chloride 
and white 
arsenic. 

Sodium 1 
fluoride ] 
with v\hite| 
1 arsenie 

Zme 
ehlonde 
with v^ll^te 
arsenic 

1 

1 lb. 

j lb. 1 

days. 

1 £ 

s d 

1 s. d. 

1 s. d. 

1 C tl ' 

£ s (1. 

Brown Mallet ... i 

1 J2 

' 2612 i 

n 

1 1 

e 0 

6 10 

i 9 3 j 

1 6 10 1 

1 9 3 

Gimlet ... 1 

1 1) 

i 196 

(> 

j 1 

0 0 j 

1 ^ 4 

1 7 0 

1 1 6 1 i 

1 7 0 

Goldfield’s Bod- 


: 1 


1 



1 i 

1 


wood ... 1 

8*5 

1 185 1 

2 

j 1 

0 0 

4 10 1 

i B 7 i 

1 4 10 

1 6 7 

Jarrah 


1 ~~240 i 

u 

i 4 

0 0 ] 

! 6 3 1 

1 8 0 I 

1 6 3! 

1 8 6 

Marri (Bed Gum) 

t 13 

1 283 i 

1 

1 1 

0 0 1 

1 7 4 1 

1 10 0 1 

1 7 4 j 

1 10 0 

Morrell 


! 262 j 

2 

1 "l 

0 0 

6 10 j 

1 9 » ! 

1 6 10 1 

1 9 3 

Salmon Gum ... i 

! 

! ~ 218 1 

2 

1 1 

0 0 1 

1 5 8 

i __7_0 , ! 

1 6 8 1 

1 7 9 

PinuH radiata ... 



i ^40 j 

! ' 

1 1 

r> 0 1 

1 6 3 

1 8 6 ! 

j 1 11 3 { 

1 13 6 

Boree 

1 7 

1 i 

2 

i 

0 0 

i 

4 0 

6 6 

1 4 0 1 

1 5 6 


* Note. — When treatment e^m be earried out under favourable conditions and only the actual time ot 
working on the treatment is chargeable, the estimated cost of labour at £3 16s. per week for gimlet, (Soldfleld’a 
redwood, morrell, salmon gum and borec would be about 18s. per 100 posts, for mallet and janah and 
about 148. per 100 posts, and marri and Piniu radiata about 10s. per 100 posts. A small charge for fire 
wood of about Is. to Is. ed. per 100 posts, a charge for carting water to the treating })lnnt, and any 
minor items should be added to the cost given under ’* Costs ot treated posts.” 
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However, in tlio Eastern wheal belt, in rainfall areas below about 18 inches per 
annum, the factor of leaching becomes less important and the use of water-soluble 
preservative is recommended. 

The estimates given in Tables 4 and 5 are a guide only, and in estimating his 
own costs a farmer should make allowance for the actual cost to him of presrva- 
tives, untreated fencti posts, and labour. If only a small number of posts are being 
tieated, the total or a large proportion of the cost of the treating plant should 
be debited against the cost of the treatment. At the conclusion of the treatment 
there will remain on hand quantities of preservative solutions, wliich will be found 
to be of considerable value for brush -treating shed posts, gates, and other farm 
stru(;tures. 

12. PROBABLE LIFE OF TREATED FENCE POSTS. 

No datii arc available regarding the life of treated fence posts for the species 
of timber available for treatment in Western Australia. Experience with pre- 
served fence posts in otlicr countries, however, shows that properly-ereosoted posts 
Avill give a life of at least 20 to 25 years. In dry localities, posts treated with 
watt‘r-soluble preservatives should give a life closely approximating this. 

In conjunction with the Western Australian Forests Department, about 1,800 
fence posts Avere treated Avith preservatives as set out in this publication. These 
posts have been installed in fence lines in three different localities in Western 
Australia, viz., Ghooli (near Soiitheni (h*oss), Wickepin, and Pemberton. Fre- 
quent inspections of these lines will be made, and when the infonnation is avail- 
able details of results being obtained will be widely published in agricultural 
papers. 

i:i. ECONOMY OF TREATMENT. 

Although it is ])ossible to increase the life of timber by preservative treat- 
ment, it is not economical to do so unless the cost of treatment is more than repaid 
by the increase in the life of the post. The cost for setting an untreated post is 
the same as for a treated post. If a treated post will last twice as long as an un- 
treated one, then to the increased life of the treated post must also be added the 
cost that would have to be borne if the untreated post was removed and a new one 
put in its place. The best method of comparison therefore is to determine the 
annual service charge (cost per year of life) as distributed over the length of life 
of the post, assuming a eonsianl eliarge for setting, compound interest at, say, 
5 per cent, per annum, and no value for the eventually destroyed fence post. The 
costs per year of life of a post costing one shilling in jdace are given in Table 6. 

Tahh* 6. — Costs per Year of Life Posts Costing Is. in Place. Compound 
Interest at 5 per cent. 



Annual 


Annual 


Annual 

Life in Years. 

Service 

Charge. 

Life in Years. | 

Service 

Charge. 

Life in Years. 

Service 

Charge. 


* s. 


1 s. 

! 

1 

s. 

1 

1050 

11 

0*121 

' 21 

0-078 

2 

0-638 

12 

0*113 

1 22 

0*076 

3 1 

0-367 

13 

0*107 

! 23 

0-074 

4 

0*282 

14 

0*101 

1 24 

0*073 

5 j 

1 0*231 

16 

0*097 

i 25 

0*071 

6 1 

0*197 

16 

0*092 

26 

0*070 

7 1 

0-173 

17 

0-089 

27 

0*069 

8 1 

0-166 

18 

0*086 

28 

0*076 

9 ! 

0*141 

19 

0*083 

29 

0*066 

i 

0*130 

20 

0*080 

30 

0-066 
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From Table 0, the cost per year of life for a post whieli eost Is, (id. to set, and 
which lasted tern years, would he (K130 multiplied by e(|uals 0.195 shillings, 
■or about 2%d. 

The folio winj? fijpires give‘ an indication of the method for determining the 
economical value of treatment. The details of working are given in A])j)eudix 4. 

1. (a) For an untreated salmon gum post costing 2d. to cut and Is. to set, 
and lasting seven years, the cost j>er y^ear of life would be 0.202 shillings, or 
about 2%d. 

(b) For a salmon gum post treated with creosote and fuel oil at a cost of 8d., 
plus Is. to set, and lasting 20 years, the cost per year of life would be 0.133 
shillings, or about IV^d. 

((0 For a salmon gum post treated with sodium fluoride and white arsenic at 
a cost of 6d., plus Is. to set, and lasting fifteen years, the cost ])er year of life 
would be 0.145 shillings, or about l-V^d. 

The above figures sh(»vv that both I'reosote with oil, and sodium fluoride 
wjth white arsenic treatments would result in a considerable saving over the 
iioe of untreated posts. For one post, this does not seem large, but if the re- 
sults are considered for 1,000 posts the savinir wuuld be £3 9s. jxw year when 
using creosote with find oil. and £2 15s. per year Avhen using sodium fluoride 
with white arsenic. 

2. If .a durable post costing Is. on the farm, plus Is. to set, lasts 30 years, 
the annual service charge would be 0.1 3(» shillings. Creosote and oil-treated 
salmon gum posts, lasting 20 years, would have a cost per year of lile of 0.133 
shillings (see above). The difference is very small, and on account of thi» lower 
actual imniediate outlay in money (£5 per 100 for naturally durable posts as 
against about £2 5s. per 100 for creosote and oil-treated salmor- gunC the 
ordinary farmer would probably consider the treated salmon gum jiost as being 
the better for his purpose. 

Bv <*stimating his own costs of treatment, by determinii't: the probable cost 
per year of life on his posts, and by considering his initial outlay, a farmer can 
make his oavii decision on the advihabilitv of treating and on tlie type of treat- 
ment. 


14, CONCLUSIONS 

The preservati\'e treatment of fence posts means, in a large number of 
cases, u saving in first eost together with, in many cases, a reduced cost jier 
year of life. It also makes available for use large quantities of timber which 
would otheiwvise be destroyed in clearing operations. 

Three different types of preservatives lire described for use with the open 
tank process and the choice of any one will depend on the cost, the availability 
of supplies, the location of use, and the estimated life or annual service charge. 
Creosote with fuel oils is better for use in v/etter localities and treatment with 
this type of preserv'ative is generally easier and simpler than with water-soluble 
preservatives. Either of the two types of w^ater-soluble preservatives, 
sodium fluoride with white arsenic or >dne chloride wdth white arsenic will give 
good service in drier localities, and the choice of these latter preservatives is a 
question of price and availability. 
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If information on source of supplies is required, inquiries should be ad- 
dressed to the Conservator of Forests, Forests Department, Perth, or the Chief, 
Division of Forest Products, 314 Albert-street, East Melbourne. 

The practice of preservation can likewise be extended to farm timbers other 
than fence iK)sta, and the Division of Forest Products will gladly advise and 
assist farmers or other users of timber. 

The Division would be grateful if those who have adopted the methods of 
treatment of this publication would forward details of the quantity and kind 
of posts treated, and of the preservatives used. This information will be of 
value in future years as a record of the advantages to be gained by preservative 
treatment. 


APPENDIX 1. 

Creosote Oil. 

In this appendix, full details arc given regarding the quality of creosote oil 
huitablc for fence post treatments. If a user of oil is in doubt as to whether a grade 
of oil offered for sale is suitable ho sjhould state on his order that it must comply 
with the specification given below. It should not be necessary to do more than refei* 
to this publication which will be forwarded to all known creosote producers in 
Australia. 

In England, Europe, and the United States of America, creosote oils mostly used 
for wood preservation are horizontal retort oils and any such creosote oil conforming 
to the British Engineering Standards Association specification No. 144, 1921, or 
grjKles 1 and 2 of the American Wood PreserA^ers^ Association, is satisfactory for 
ft nee posts. 

The bulk of Australian creosotes are produced from vertical retorts and they 
differ considerably from the horizontal retort oils. An investigation is now being 
undertaken to determine suitable specifications for these oils. Pending the comple- 
tion of this, a tentative specification compiled from the results of the investigation 
to date, together with information collected from England, the United States of 
America, and New Zealand is suggested for use. This tentative specification is, of 
course, subject to modification after completion of the work. Vertical retort creo- 
sotes bought according to this specification should give complete satisfaction as fence 
in)st preservatives. 

Tentative Specification for Australian. Creosote Oils for Fence Post Preservation. 

1. The oil shall be a distillate of coal tar and bo free of any admixture of 
y petroleum or similar oils. (In the case of ready-prepared creosote with oil mixtures 

the creosote used shall conform to the specification, and be in the ]>roportion of at 
least 2 parts of creosote to 1 part of petroleum oil.) 

2. The specific gravity of the oil at 38®C. compared with Avator at 15.5®C. shall 
be not less than 0.94. 

3. The oil shall not contain more than 3 per cent, of water. 

^ 4. The oil shall not contain more than 0.5 per cent, of matter insoluble 

in benzol. 

5. The distillate based on water-free oil shall be within the following limits: — 

Up to 210®C. not more than 10 per cent. 

Up to 235 ®C. not more than 35 per cent. 

Up to 315®C. not more than 85 per cent. 

6. The residue above 355 ®C. if it exceeds 5 per cent, shall have a float test of 

not more than 50 seconds at 70®C. 

7. The amount of tar acids shall be not less than 5 per cent.' by volume. There 
shall be no upper limit to the amount of tar acids. 

The foregoing tests shall be made in accordance with the standard methods of 
the American Wood Preservers’ Association. (Details of these methods will be sup- 
idied on Application.) 
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APPENDIX 2. 

Method of Controlling the Strength of Water Solutions. 

It is very desirable that the strength of the treating solutions should bo con- 
trolled. This can easily and conveniently be done by the use of a hydrometer, which 
is an instrument for determining the density or strength of solutions. A type 
recommended for use with the solutions of sodium fluoride with white arsenic and 
zinc chloride with white arsenic for the open tank process is one marked from 1,000 
to 1,060, costing about 3s. 6cl. to 4s. 6d. In use, it is simply ijlaced in a long glass 
or tin of solution, and the point at whidh the liquid and the scale-marking coincide 
is noted. It will be found that the solution will be raised slightly around the glass 
stem of the hydrometer. The reading should be taken at the tojj of the raised surface 
against the hydrometer stem. 

When using the hydrometer, the following simple precautions should be taken: — 

1. The stem should be dry when it is used and it should be carefully inserted 

into the liquid so that the stem is not wet excessively. 

2. The hydrometer should float freely in the solution and should Jiot be in 

contact with the sides of the vessel when the reading is taken. 

3. After use the hydrometer should be rinsed in clean water and dried. 

As explained on page 24 the strength of the treating solutions can be roughly 
regulated by ensuring that during the boiling period, tvater is added to make up loss 
by evaporation, and during the cooling period, solution to make up for that absorbed 
by the posts. It is desirable that a closer control of the strength than is possible by 
this method is used. This can be very simply and conveniently done by using a 
liyflromeier and a h’'ahrenh(‘it thermometer. 

When the fresh solution is jirepared, a sample should be removed i)i a convenient 
vessel, allowed to cool, and the hydrometer reading taken together with the tem}»era- 
ture. Whenever the strength of the treating solution is again determined, care should 
b(? taken that the temperature is not more than 5® Fahrenheit above or below that 
of the temperature of the fresh solution, as a largei difference in temperature affects 
tij(» reading on the hydrometer. The strength of the fresh solution should be care- 
fully recorded, as it is to be used for comparison with the treating solutions in use. 

The strength of the fresh zinc chloride and white arsenic solution should be 
iilmut 1050 at (i0°F., 1049 at 70® b\, and 1047 at 80®F., while the fresh sodium ffuoii<le 
and white arsenic solution should be about 1053 at 60'°F., 1051 at 70 ®F., and 1050 at 
80° P. Commercial hydrometei’s vary somewhat, and it may be found that tlie 
strengths of the fresh solutions will differ from tlie figures given above by one to 
three points. Provided however, that the reading is carefully taken, the actual figure 
obtained does not matter. 

If the treating solution is becoming weaker, it will be found that the hydrometer 
rimdiug will be less than that for the fresh solution. For ery point difference, one- 
half gallon of solution should be added during the boiling period to the treating 
<lnnn (containing 25 gallons) to make up for some of the evaporation. For examj)le, 
if the strength of the freslh solution at 7()°F. is found to bo 1049, and the strength 
of the solution being tested is 1043 at the same temperature, then the difference in 
the hydrometer readings is 6. Therefore, in order to increase tlu' strength of the 
treating solution to normal, 6 multiplied by oue-half, i.e., 3 gallons of solution, should 
be added to the 25 gallons of solution in the treating drum during the boiling period. 
The same method applies, whether the zinc; chloride with white arsenic or sodium 
ilnorido with white arsenic solutions are used. 

If the strength of the treating solution becomes greater than that of the fresh 
solution it can be corrected by adding water directly to the treating drum. If the 
level in the treating drum is correct, a belter way is to remove solution and replace 
it by water. For each point of the hydrometer reading greater than the recordeii 
reading of the fresh solution, remove half-a.-gallou of solution and replace it by 
half-a-gallon of water. 

A kerosene or petrol tin holds 4 gallons of water or solution, and is a convenient 
measure for use. If the heiglit of the tin is divided into eight equal i)arts, and the8t‘ 
are clearly marked on the outside, each mark will re]>resent, approximately, Imlf-a- 
gallon of solution. 

Tests of the strength of the water treating solutions should be rrjade, if treat- 
ment is continuous, at Jea.st twice a week. More frequent determinations will give 
closer control of the strength of the solutions, but, if care is taken to follow the 
directions given, these are not thought to be necessary. 
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APPENDIX 3. 

Precautions when using White Arsenic. 

White arsenic is a poison, and care should be taken while using it. On no 
account should the powder or the solution be kept near food of any description. The 
precaution of thoroughly washing the hands after handling the solution or treated 
posts before handling food will prevent any trouble. If sores, open cuts, or abrasions 
are on the operator's hands, they should be kept well bandaged *and out of contact 
with solution, as festering is likely to occur. 

Tf by accident the white arsenic solution or powder is swallowed, vomiting 
should be brought about by taking a glass full of lukewarm water containing one 
tablespoon of salt or a dessert spoonful of mustard, or by tickling the throat with a 
feather. Drinks of milk, raw eggs and milk, olive oil, or strong tea should bn taken 
afterwards. If necessary medical advice should be obtained. 


APPENDIX 4. 

Economy of Treatment — ^Details of Calculations. 

The ligurcs in Table 6, giving the cost ]H‘r year of life of posts cost'uig Is. in 
place, compound interest at 5 per cent., were obtained Irom the formula — 

OR (1 + R)n 

Cost per year of life — 

where C — final cost of post in place, 

R — rate of interest (5 per cent. - - 0 05), 
n life of posts in years. 

By using this formula, the figures in Table 6 can be extended beyond the period of 


30 years if so desired. 

Details of working — s. d. 

1. (a) Cost of cutting salmon gum post .. .. .02 

Cost of sotting . . . . . . . . . . 10 

Total cost of untreated post in fence . . . . ..12 

Kstimatod life of untreated post . . . . . . . . . . 7 years. 

Cost per year of life — 0«173 (from Table 6) multiplied 
by IJ shillings = 0 . 202 shillings, or about 2^d. 

(b) Cost of cutting, seasoning, and treating salmon gum 

post with creosote and fuel oil . . . . ..08 

(Jost of setting . . . . . . . . . . ..10 

Total cost of treated post in fence . . . . . . 18 

Estimated life of treated post . . . . . . . . . . 20 years. 

Cost per year of life — 0.080 (from Table 0) multiplied 
by lii shillings “ 0 . 1 .3.3 shillings, or about 14d. 

(c) Cost of cutting, seasoning, and treating salmon gum 

post with sodium fluoride and white arsenic . . 0 C 

Cost of setting . . . . . . . . . . ..10 

Total cost of treated post in fence . . . . . 1 0 

Cost i>er year of life ~ 0.097 (from Table 6) multiplied 
by shillings — 0 . 145 shillings, or about 3Jd. 

2. Cost of durable post 10 

Cost of setting . . . . . . . . . . ..10 

Total cost of durable post in fence . . . . ..20 

Estimated life of durable post 30 years. 

Cost per year of life = 0 . 065 (from Table 6) multiplied 
by 2 shillings — 0.130 shillings or about 14d. 
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HOME FELLMONGERING METHODS- 

HOW TO REMOVE THE WOOL. 

Huuii McCallum. 

The cleaning of the wool from sheepskins is known as “felhnongering.^’ 

Dry skins are those taken off the sheep carcase, and then dried and stored. 
‘Green skins are those from freshly slaughtered sheep. ‘‘Pelt’’ is the name given 
to the skin after the wool has been pulled or taken off'. ^^Slipe’^ is the pulled wool 
that has been dried and not scoured. ‘‘Skin wool’’ is pulled wool Avhieh has been 
scoured and dried. “Plucked wool” is that plucked from a sheep that has been 
<dead for a few days. “Fallen” or “dead” wool is that taken off the remains of 
a sheep which have been dead for a considerable time. 

Fellmongering is usually undertaken )>y a st)ecial firm, and the object is to 
remove all wool from the .skins, leaving the pelt uninjured and the wool in its 
natural state. The firms undertaking this work have special process(»s, one of which 
includes the use of lime, but these might not ]>rove satista(*toi‘.N at the hands of an 
iimatenr. For farm or station use the gcmeral procedure is: — 

(a) Soften the skins by soaking; 

(h) Sweat the skims to loosen the wool; 

(c) Pull or push off the wool; 

(d) Dry the wool; 

(e) Stretch and dry .skins, and tan if required. 

Skins should be prej)ared by cutting off feet, face skin, hocks and ears, as 
these portions tend to ht^ff rjuicker than the balance of the skin and may blacken 
in the sw’eating. They w’ill quickly di.scolour other wool with wdiicli they may have 
-come in contact. 

Skins .should lie soaked until well softened, probably one to three days, then 
•drained for about tw'elve hours. 

They are then spread out on a Hat jjiece of ground or shed floor, whieh has 
been covered with bagging, taking eare to turn the skirts and jioiiits under .so 
that they attract the heat sooner than the outside parts; pack skins one on top of 
the other, th(*n cover w ith hags or sheets to kee]) the w’arm moist air in and prevent 
and cold air penetrating the hea]). In w’arm, close weather, the skins will recpiire 
to he reversed after sweating from l(i to 20 hours, Imt in cold weather they may 
recpiire ui) to two days. 

Examine from time to time, taking eare not to permit too much cold air to 
reach the heap, and test for loosening of the w’ool. As the wool commences to leave 
tile skin, take each skin out and spread on a log or board, and pull or push off 
the wool, using a blunt instniment. dean boards or bags should be spread round 
and the wool placed on same. The wool from the hack, sides, and shoulders should 
l)(‘ first removed and placed in a separate heap, being classed as “firsts”; the edges 
of the skin are next treated, and the wool classed as “seconds” are short; bitlv 
trimmings are then removed and put into “thirds.” 

The wool must not lie jiermitted to remain in heaps for, being wet, it will 
soon heat. 

If it is not intended to scour it immediately, it must be spread out on bags 
■or wire racks to dry. When thoroughly dried the wool can be pressed and bailed. 

If the skins are reijuired for use, they should be stretched out to dry, the 
same as when taken off green, and they ean afterwards be tanned and used tor 
many odd purposes on the farm. 
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DROOPING FLOWERED CLOVER SEED. 

(t. R. W. Mkadly^ B.Se., Agricultural Adviser. 

Drooping Flowered Clover (Trifolium eernuum) is native to Spain and 
(he Mediterranean Region, and at'cording to old residents has been known to occur 
in Western Australm for at least twenty-five years. It was originally noted at 
Gingin, hence the early name of ^‘Gingin Clover,^' and has now become one of our 
most important clovers, being widely distributed throughout the South-»West, 
South Coastal, and Great Southern Districts. 

As it is not grown to any extent in the other States, faraiers are dependent 
u 1)011 locally-produced seed, which largely comes from the Harvey, Boy an up, Bus- 
selton, and CapcI districts. The production last year was in the vicinity of* 7,500 
lbs., witli an approximate value of £1,000, but unfortunately during that season 
the ^‘hard seed” content of the clover w^ts phenomenally high. 

The majority of leguminous plants produce a certain number of so-called 
^•hard seeds” which are viable, but do not readily germinate. After the geniiiua- 
tion of the normal seeds these ‘‘hard seeds” produce seedlings at intervals, and 
some may still be viable yet not germinated after a period of years. This feature 
is of most importance locally in connection with Lupins, Subterranean, (Jluster, and 
Drooping Flowered Clovers. 

Under certain circumstances '^hard seeds” must be regarded as an asset, for 
once an annual clover is established, their presence, to a reasonable extent, is of 
^’alue for ensuring a stand each year. Early rains followed by a dry period may 
geminate the ordinary seeds produced by the seeding down of the previous year's 
crop, only to kill most of the young seedlings. Under such cinmmstanc'es some of 
the ^‘hard seeds,” the germination of which has been retarded, produce at a more 
seasonable period seedlings which comprise entirely, or increase considerably, the 
stjmd of the clover. 

At the lime of original iilanting, however, when the actual date of sowing can 
be regulated to suit the conditions prevailing that season, the i)respnce of a large 
percentage of ^‘hard seeds” must be considered detrimental, at least for the first 
season's crop. 


The following table gives the purity, germination, and ^'hard seed” content for 
Drooping Flowered Clover during the last three years: — 


Year. 

Pure Seeds. 

Impurities. 

1 

Weed Seeds. 

(Termination. 

Hard Seeds. 

i 

O' 

/O 

e/ 

/o 

o/ 

4) 

0/ 

/o 

% 

19*29-30 

09*2 

23-3 I 

7-4 

31 

66 

1930-31 

79-0 

12*4 

8-6 

39 

60 

1931-32 

90-8 

6-2 

2*3 

6 

94 


The purity of the seed produced has improved'from year to year, but, as men- 
tioned previously, the gemination in 1931-32 was very low, due to the high per- 
centage of ^^ard seeds” which was probably caused by the unusually dry condi- 
tions existing during the ripening period. Fortunately, by scarifying this type 
of seed the gemmation can be increased considerably. Experiments recorded in 
the June issue of this Journal show that by means of the scaiifying machine em- 
^ Jiloyed, seed of Drooping Flowered Clover normally giving a germination of under 
B per cent, may have its germination raised to above 40 per cent. 
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When purchasing seed an important phase, apart from the germination, is the 
}>urity, particularly the absence of serious weed seeds. In one line of Drooping 
Flowered Clover seed tested the impurity figure was 57.6 per cent., and 47.6 per 
cent, of the total weight was composed of sand. As this line also contained 2.8 
per cent, weed seeds, and gave a germination of 23 per cent., its actual value was 
very low. The foreign seeds present may be conveniently classed into two gro«f)s, 
weed seeds, e.^., Sorrell, Flatweed, and other crop seeds, e.g.. Cluster Clover, Rye 
Grass. 

The following are notes on Drooping Flowered Clover and its main seed im- 
purities : — 

Drooping Flowered Clover {Trifolium cernuum), — This is one of the most im“ 
portant annual clovers in this State, and is particularly suited tn ground which 
retains its moisture well into the summer.- It will withstand considerable inunda- 
tion during the winter months, and hence will grow in much wetter situations than 
Subterranean Clover. 

The seed is yellow and very small, being about 1.3 mm. long by 1 mm. wide 
(Fig. 1), and one pound contains approximately 1,300,000 seeds. Drooping Flow- 
ered Clover should be planted in autumn, and sown at the rate of 4 lbs. per acre 
if of average purity and germination. When sown in mixtures the amount de- 
])euds upon the other constituents of the mixture. 

Cln.ster Clover (Trifolium ylomeralnm)>—\^ a leguminous fodder ])lanl for 
the drier areas this clover is outstanding, Imt when contained in Drooping Flow- 
ered Clover seed is of eomparatively little value owing to the conditions usually 
existing where the latter is grown. The seeds (Fig. 2) very closely resembles that 
of Drooping Flowered Clover, but is slightly wider in comjiarisori with its length, 
and the radicle (right poifion of secnl in drawing) usually doubles back further 
along the remainder of tlie seed. It is very difficult, however, to definitely separate 
the two, and in any case the most harm the presence of Cluster (fiover can do is 
to reduce the amount of Drooping Flowered Clover in the seed obtained. 

Woolly Clover (Trifolinm tomentosum). — This clover is worthy of encourage- 
ment in the Wheat Belt, but must be regarded as more or less a weed under the 
favourable condidtioiis existing where Drooping Flowered Clover thrives. The seed 
(Fig. 3) i.s reddish- yellow in colour with a mottling of dark green, and has a v«n’v 
prominent radicle. 

Hop Clover (Trifolinm. agrarinm). — ^An annual clover often found as a weed 
in lawns, and of little value in good pastures. The seed (Fig. 4) is comparatively 
long for its breadth, shiny and ranging in colour from a light yellow to a brown. 

Suekiing Clover (Trifolium duhium). — This is a prostrate annual sold as a 
pasture plant, but of minor imjiortance. It is a common garden weed, being par- 
ticularly troublesome in lawns. The seed (Fig. 5) is smooth and shiny, \'arying in 
colour from a light to a dark brown. 

Barley Drass (Hordeum murinum). — For early feed this grass is of value, 
but must be regarded as a weed in permanent pastures. When dry the ^‘seeds’’ 
are often troublesome to sheep, becoming tangled in the wool and also irritating 
the mouth and other parts. The name ^*Spear Grass’^ is often aiiplied, but this 
should be confined to members of the genus IStipa. The usual form in whicb 
Barley Grass is found as an impurity is diown in Fig. 6. Here the spikelets are 
grouped into three, only the centre one producing a seed, the other two being 
sterile. 

Silver Grasses (Festma spp.) Several species of Silver Grass are found as 
impurities, but the most common one is F, bromoides (Fig* 7). These grasses 
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have little value, and under favourable eonditions should certainly be discouraged. 
In F, bromoides the flowering glume is about 7mm. long, rounded on the back 
and with an awn as long as itself. 

Annual Bronie Grasses (Bromus spp.). — Large Brome (R. villosns), Madrid 
Brome (R. madritemis) , and Soft Brome (R, hordeaceom) (Fig. 8) are most fre- 
quently present. Like the Silver Grass they have some value in places which are un- 
favourable for the growth of better fodder grasses, but are hannfnl in permanent 
pastures. The flowering glume of 7/. hordeaeeotis is about 7 mm. long, keeled on 
the back, and with an awn half its length. 

1 ellotv Weed {Bartsia visaosa). — Thi> i.s ih(‘ most serious weed yet found in 
samples of Drooping Flowered Clover seed, and is included in the list of Noxious 
Weed Seeds. It is a very free seeding annual which has taken possession of ('cr- 
tain areas in the South-West. Unfortunately all seed which is sold direct from one 
farmer to another cannot be inspected, so buyers should be particularly careful 
when purcliasing to make certain that this Avoed seed is not present. If any doubt 
exists, a sample sln)uld be forwarded to the Department for examination. The 
seed (Fig. 9) is brown in colour Avith indistinct markings and, very small, measur- 
ing only about V 2 by % mm. Avide (i.c., approximately one-fiftieth and 

one-hundredth inch). , 

Catvhfly (Silene yallica). — An annual Aveed belonging to the Carnation family 
and fairly Avidely distributed throughout the State. The seeds are dark, rouglKUKul, 
and somewhat kidney“sha])ed. 

Flat Weeds {Jlypovhoerls spp,), — Two species are found locally, 11. glabra 
and IT. radicata (Fig. 11). They are most troublesome in lawns, as they die in 
summer and produce bare ])aMies. Normally these ‘^seeds^ have a ring of hairs 
at the end to aid Avind dis])ersal, but usually when present in seed samples this has 
been broken otl. The “seeds’^ of th<‘ Iaa’o species are very similar, being broAvn in 
f^olour with a roughened surface. 

Sorrel (Btmex aee losell a ) .Sorrei is a common weed, particularly in (lanq) 
and sour situations. It is a difliciilt plant to eradicate, but drainage, cultivation, 
and the growing of a smother crop are valuable factors in its control. The aeed 
may be present either bare or with a rough reddish coating as slioAvn in Fig. 12. 

Other foreign seeds found in samples of Drooping Flowered Clover Seed in- 
clude Fairy Grass {Aira cnryophyllea) ^ Yorkshire Fog {Uolcus lanahis). Perennial 
Bye Grass (Lolmni peremie)^ Timothy (Phleum pratense)^ and Toadrush (Juncas; 
spp). 


ExPiiANATioN OP Plate. 

Seeds of — 

1. Drooping Flowered CloA’er (Trifoliim vernuum) X L‘j. 

2. Cluster Clover {Tri folium glomeratum) X 1,1. 

3. Woolly CloA'cr {TrifoUum tomentosum) X 13. 

4. Hop Clover (Trifolium agrarium) X 13. 

5. Suckling Clover (Tri folium dubifim) X 13. 

(). Barley Grass (Hordeum mnrinum) X 2. 

7. Silver Grass (Festuca bromoides) X 3. 

8. Soft Brome Grass (Bromus hordesaceous) X 3. 

9. Yellow Weed (Bartsia riseosa) X 10. 

10. Catchfly (Silene gallica) X 9. 

11. Flat Weed (Hypoelioeris radicata) X 4. 

12. Sorrel (Bumex acetosella) X 10. 






HERD TESTING. 

THE OFFICIAL ACSTKALIAN PUEE BKED I'AIRV ( ATTLE PKODrCTIOX TESTING SCHEMK. 
Conducted by Dairy Branch, Department ot* Agrieultiii e. Western Australia. Year ending 30th June. 1932. 
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THE MINERALOGY OF THE DANDARAGAN DISTRICT 
AND ITS BEARING ON PASTURES AND STOOL 

By 

Edward S. Simpson, D.Sc., B.E., F.A.CJ. 

GoVermnent Mineralogist and Analyst. 

The Dandaragan District embraces an area about thirty miles long in a north 
and south direction, and ten miles wide, lying between Moora and the west coast. 

Jn geological structure and topographical features it is a northwai-d continua- 
tion of the G ingin area, and clohcly resembles parts of the south and east of Eng- 
land, the surface consisting of rolling downs carved out of almost hony.ontal beds 
of chalk, glauconitic sands, and glauconitic clay shales, the outcrops of which are 
for the most part heavily covered with soil. The highest ridges reach an elevation 
of about 1,200 feet * above sea-level. 

The geology of the district has been dealt with in a number of short de.scrip- 
tions, a list of which is attached. 

Dandaragan is a grazing district chielly noted for the excellence of the stud 
and fat stock reared there, including horses, oxen and sheej). These (ind abundant 
jiastun* on the cleart‘(l land and ofieii forest, a pasture consisting of native herbage 
largely augmented In introduced grasses, clovws and other succulent vegetation. 
This introduction of us(*l‘ul fodder ])lants is still procecMling vigorously, extensive 
planting of lupins, subterranean chner, rye grasse.s, ^eldt grass, etc., as Avell as 
liav cro])s, being' noticeable. Such heavy mixed pastures slioiild enable the stock 
to secure a \vell-])alan('(‘(l ration over the greater part of the year. TIk^ only fault 
observed in Ihmu is an e\cessiv<‘ growth of (-ape dandelion in ])laces ni the wintei, 
Avith a tmidency to ^mother more >a]uable herbage. In late summer tin* })astnre’> 
dry up considerably and need supjilemeiiting, especially with lU’otein-bi'aring and 
liine-beanng feeds. 

The district is Avell supplied with water. The average rainfall over .‘U vears 
for Dandaragan to\vnsit(^ has been 27.1 H inches. This is spread over the year as 
follows - 

Jannary-March, Apiil-.lmic. .hilv-Septcmhcr. ( )cl oIkt-I . 

] ’X\ ... 10-37 ... ]2-t)0 ... 2 8S 

At the Yatheroo (south) end the rainfall is slightly heavier; at the MuiPicnlac 
(north) eml slightly lighter. The top soil is mostly fairly porous, so that the v(‘ge- 
tation on the spot gets the full adv’antage of any rain, while streams are compara- 
tively small and fai’ between. The run-ofll' is, however, suHheieiit to ensure that the 
numerous <lams till easily, whilst supplementary supplms of water an* obtained 
from shallow wells and numerous soaks or springs. These, so far as sampled, are 
all of low salinity. 

Stock diseases are of slight incidence. A little ^^Gingin rickets” in shee}>, and 
some slight deterioi’ation in the quality of wool, however, have been experienced 
at the south end. As will he apparent later, it is extremely unlikely that this h 
<lue to any deficiency nnless it i)o of salt, or to a lack of balance in the feed, unless 
fvossihly an excessive ratio of phosphorus to lime, or, in certain places and seasons, 
a deficiency of leguminous herbage. At latest it appears rather to be due to some 
vegetable poison. 


* Cowalla Bluff is 1,196 ft. 
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The soils of the district vary greatly in mechanical condition, from a pure 
coarse sand of white or yellow colour on some of the uplands, through rich sandy 
loams, and clay loams, to occasional areas of stiff clays and typical hlack “rendzina,^’ 
a fertile type of soil characteristic of chalk outcrops the world ovei*. 

These soils arc a result of the Aveathering of the underlying rock masses, and 
OAve their present condition firstly to the mineral constituents ot‘ the underlying 
rocks and those which liaAc been eroded away from above and aiouml them, and 
secondly to the effect of ram, air, and micro-organisms npoi\ those minerals, and 
upon the surfm-e accumulation ol‘ rotting vegetation. 

Tlie chief rock masses disclosed are; 

(]) S<d‘l sandstones and unconsolidated sand beds. 

(2) Glauconitic sands, the weafliered outciops of wliich are ofimi hard iron- 
stones. 

(.‘1) Glauconitic clay shales. 

(4) Non-glauconitic clay shales. 

(o) (ffuilk. 

(()) IMiosphatic pebble beds. 

(7) Ifecent alluMuni (omposed i)f the mixed remnants of all ol' the preceding. 

(H) S])ong<)lite (s])oijg(‘ spicule rock) of limited ('\tenl, hut used as building 
mal(‘rial in the town of Dandaragan, where it oc'cnrs under the soil 
of rneadoAv land. 

l'li(* chief mineral <'oniponents (d‘ tin* rocks ami the ov(‘rlying and rosnlting soils 
an* des(‘,ril)e(l below: — 

(1 ) Qiiari,:,- -This mineral, wlindi compos(*s almost the Avlioh* of tin* Mindy 
piution ol' i^lie lo('al locks and >oiU, is of no value a> a soiirci* ol' nnlnment to 
[ilaiits or stock. It is, how(‘\er, a necessarv niairiv J'or such nutrients, and exerts 
a protound inllueiice njion the texture of the soils, kee[)ing lliem friahh* as Avell as 
open and permeable b\ air and moistnie. 

(2) K(Uihn (liydroiis silu'ate of alumina). A major constituent ol’ the clay 
shales and more clayey soils, and piesent to some (‘.xtent m all soils. Of no nutri- 
ent value Imt of great mechanical valm* in rendering the muIs niou* compact and 
retentive ol' moisture. .Mi\lni’es cd' ijuarlz and kaolin in due iirojiortions l‘onn the 
meelumieal liases of the ino''1 fertile of all ^olls in temp(*rat(‘ regions. 

(d) 77u//o//sde (hydrous siliealt* of alumina). — A min(‘ral closely r<‘Iat(‘d to 
kaolin, but more sticky and binding, and more retentive oj' moisture. It also assists 
in retaining metallie bases of nutritiAc A^alne 

(d) Limonih' (brown H’on h\dro\id(‘). — A eonstitnent m greater or less 
amount ol all j-ojIs, part iciilarlv of' those with a red or hrow^n (‘olonr. ANo abun- 
dant in ierrnginoiN sandstones and ironstones. It is a most important element in 
the mineral eomjilex of any ana, as foiming tin* ehii f somee of tlie iron so essential 
lor both stoek and plant life Small qnantilM‘s of manganese are invariably assoei- 
at(*d with it, and thesi*, too, an* essential to living organisms, being necessary to 
stoek if anaemia is to be avoided. 

Tu the Dandaragan district lirnoiine aj)])ears to be deriv(*d largely from tl;e 
weathering of glauconite (see below), and many of the outerops of glauconitic so.nd 
beds are re])resented by dense ferruginous sandstones or ironstones, whilst ferru- 
ginous clays result from the decomposition of glauconitic shales. 
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In the table of analyses attaehecl iiereto it will be seen that iron oxide (Fe^O^) 
is abundant in all the material collected throuprhout the district. Ironstone from 
Jurien paddock and the home paddock of Mungedar estate (T>1 and D6) carried 
respectively 61 and 40 per cent, of iron oxide with appreciable traces of manganese. 
Four ferruginous sandstones from Jurien paddock, Mungedar (D2, 3, 12 and 13), 
carried 24 to 56 per cent, iron oxide. Five .«oils from Mungedar and Yatheroo 
carried 3 to 10 per cerit., and olliers in the district, which were not sampled, plainly 
carried much more. The phospliatic pebble beds are highly ferruginous in place:-;, 
and even the whitest of those collected, vi?:., that from Bowers Block 284, near 
Minyulo, had nearly 4 per cent, iron oxide. 



l)a]t(laragan PlntHjdiate Deposits. 

Typical Pasture Land in C'lialk and (ireensand <'ountry, Bloek 284, ISouth Dandarugan. 
Phosphate B(mI runs i>ast V(*hirU* to Hole in right Foreground. 


No bog iron ore wa^ observed, sucdi as might be utilised for tlio manufacture 
of commercial stock licks for use in areas less plentfuHy supplied with iron. 

Wherever looked for, whether in soils, rocks, or i)ebble beds, an appreciable 
amount of manganese was found to be associated with the iron, quite suflicient to 
supply all the mjuirements of pasture and .stock, except perhaps on tlie actual 
chalk outcrops where the abundant calcium carbonate depresses the availability of 
the manganese. 

(5) Glauconite (hydrous silicate of iron magnesium and pota.ssium). — This 
is usually a rare mineral in soils and rocks, but is characteristic of the chalk forma- 
tion in several parts of the world, and is very abundant and almost universally 
distributed in tiie Dandaragan district. The pure mineral contains 7 per cent, of 
potash and 32 per cent, of iron oxide, and as it is decomposed fairly readily by 
the atmosphere and soil waters, it is of the greatfist importance as a source of both 
potash and iron for plants and animals. Glauconite is a mineral which forms in 
small dark green grains in shallow eoaslal sea waters, and as most of the under- 
lying rocks in this district appear to have been formed under such eondtions it is 
not surprising to find glauconite distributed through almost all of them, whether 
sandy, clayey, or chalky, in quantities ranging from 1 or 2 per cent, up to as much 
as 40 per cent, of the whole rock. During the disintegration of the original beds 
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it finds its way into the resultino* soils, where it ean be deteetod wherever looked 
for. A rich black alluvial loam from the home paddock at Mungedar was especi- 
ally rich in glauconite, about 14 per cent, of that mineral being present. The phos- 
phatic beds also carry quite appreciable amounts, as the potash figures in the 
attached table indicate. 

This wide distribution of a rather easily decomposable potash compound is of 
the greatest importance in maintaining healthy and vigorous pastures. Tn the south 
of England, north of France, and eastern States of the T.S.A. j:;lauconitic sands 
and clays have been used for centuries for fertilising orchard and hop lands as well 
as pastures. 

A modem use for clean glauconite is if] the softening ot‘ factory and general 
town supplies of hard water. ln<][uiries have been received from both the Eastern 
Slates and England for commercial supplies, and it is iirohable that they may be 
found of suitable quality in the Dandaragan distrhd. 

(6) Calcite (carbonate of lime). This mineral forms the chief constituent of 
the chalk deposits of the district. There is some uncertainty as to whether the 
numerous outcrojis met with from about two miles south of Gingin to Walhingarra 
(Emu) Hill, a distance of 65 miles, are all portions of one bed or whether there 
arc several such beds. That the chalk is of tlie same geological age at (liiigm and 
Kayanaba lias been proved palaeotitologically by L. (llauert, and the writer is in- 
clined to think it is all one bed dipping slightly southwards, and that tlu' erosion 
of the valleys has left it exposed round the contours of the ridges. W. I) (kmiplxdl 
estimated that the bed is 40 feed thick at Emu Hill, hut boring doin* there at my 
suggestion shows that it is only about 18 feet thi<*k, whi(di ap]>pai‘s to be an average 
throughout the district. 

The outcrops, being usually on gentle slopes, cover oj'ten a width of many 
chains and yifdd a vei\v Hcli ^b’ondzina” soil, a typical example of which has lioon 
analysed with the results shown in the table, viz., No. 4 from Emu llill. Furlhci, 
the benetit of this abundant supply of lime is felt in the soils below the chalk 
horizon, wdiilst for those above it wdiich may show a deliciency of lim(‘, it provides 
a source of artificial supply. Incidentally, it assists in the liberation of ])t>tash 
from glauconite. 

One was hopeful that some jiortion of the chalk bed might he suHi(Mently free 
from silica to constitute a good material for cement making. At the two points 
sampled, however, it was found to he too highly siliceous for that purjiose. (VkIp 
analyses of D 10 and D 11 in tlie table.) 

The chalk is also of imtxn taiice as a guide to an horizon characterised by the 
jiresence of a pronounced bed of phos 2 >hatic jiebbles which occui's at its base. 

(7) and (8) Apatite ( flnophosphate of lime) and Dafrenite (basic fdiosphate 
of iron). — In many parts of the district phosphatic nodules, composed largely of 
apatite, are found at the base of the chalk bed. Sometimes they are seen as isolated 
pebbles in the soil, or else hi situ in the chalk or in the uppermost layers of the 
undeilying glauconitic clay oi* sandstone. At other times they form dense masses of 
pebbles and boulders from one to six feet thick, cemented together wuth sand, 
clay, limonite and, in places, dufrenite. It was the la.st-nanied hriglil green mineral 
which attracted the attention of the first discoverer of these jihospliate beds nearly 
50 years ago, viz., Mr. John Cook, wdio still li\os in the district and pointed out to 
me the site of his first discovery near Cowalla Bluff. The first analyses of them 
were made by the w^riter in 1906, and a much more detailed examination was made 
in the following year of a series of samples collected by W. Ih Campbell, Geological 
Surveyor. 

No reliable estimate of the average thickness of these important beds could 
be made on the present occasion, as the few small holes sunk in them many years 
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Ago have fallen in, and the low outcrops on fc^ntly sloping? ground do not lend them- 
selves to exact measurement. At comparatively small expense, however, this thick- 
ness could be ascertained at two or three tyi)ieal places. 

W. 1). Cami>beirs map and report suggest that he considered the phosphate 
beds to be confined to a narrow north and south strip of country associated with 
the main escarpment of the Darling Range, and possibly congregated at a few 
isolated yioints along that line. The writer’s own imy)ression is that they are con- 
tinuously, though not necessarily uniformly, associated ov(‘r the whole district with 
the base of the chalk bed, jjassing under the ridges in an almost horizontal y)lane 
and coming quite or almost to the surface along a contour which follows not onl,v 
the (ace of the range Imt also the sinuous contours of the sides of the valleys 
running jri from it. The outeroy> is crmcealed over considerable stretches by the 
.soil, but it is certain as the result of m\ visit that there are many more yilaces tliaii 
those inay^yied by (hnn])bell where yihosi)hatic ])ebble b(*ds can be seen, or loose 
pebbles eolleeted fiom the soil. Their intlnenee in raising the iihosphorus content 
of the soils and rocks to an unusually high figure over very wide areas is shown 
wherever these have been tested. 

In detail the phos|)hatic pebbles are rounded and range from half an inch up 
to n or 4 inches in diameter. They are eomymsed very largely of granular ajiatite, 
contaminated to a minor ext(*nt with grains of sand, glauconite and calcite. Ajia- 
tite is a phosphatic mineral readily dissolved by weak mineral acids, and (piite 
'”>pj)reciably attacked by carbonic acid, ]>roj)ertu*s which make it a valuable natural 
/ertilis(*r. Mostly tli(‘ })(*])bl(‘s are soli and y)orous, and of a cream colour, but not 
infrequently they are dark grey and much harder ami denser. On Bowers Bloch 
284, in the Kioodiwoodi Ridg(‘, associated with many pebbles ol‘ the usnal l.vi>c, are 
some rnucli larger ^‘stink stones.” These are hard dense boulders eomposed of 
about equal [latls of coarse (piar’tz sand, and comj)act grey apatite, which when 
split give otf a strong odour of hydrogen phosy)hide and hvdrogen sulphide. In- 
dividual syx'c-niens of them yielded 15.4 and 15.7 y>er cent, of ydiosphoric oxide 
(Nos. 20 and 2t) in the table). Other more normal nodules from various places 
showed phos])horic oxide 25.5 yier cent. (1)22, Emu Hill) : 20.5 per eent. (W.D.O. 
0970, Block 1102, (k)walla); and 19.2 y)er cent. (E.O. 2344, Kayanaba). H. 
Rowley’s four picked samples secured in the viidnity of Oowalla and Minyulo 
assayed 50.00 to 57.74 per cent. P,0- with 55 to 51 ])er cent, of lime and 1.7 to 
9.0 per cent, of ir’on oxide. Similar nodules from Oiiigin ha\e yielded from 22 to 
25 per cent, of IM>-. with 2.9 per cent of fluorine and 40. (> per cent, of lime, pro.- 
ing beyond doubt that apatite is their principal constituent. 

In nearly ever’y outcrop of the ])ebble beds the writer o})sei*ved angular bhx'ks 
of fossil wood now eomposed of the same mineral as the pebbles themselves, viz., 
apatite Their eomposition has h(‘en ])roved by analysis (W.D.C. 0971) in the table), 
and /heir' high jdiosphorous conteiit (59 j)er cent. P^O.) and ver*y porous texture 
give them valuable fertilising proj)erUes. 

Very unevenly distributed through the pebble beds is tlie green iron i^hosphate 
Duffrcifite. It lias been formed by interaetion between the apatite nodules and the 
weathering glanconite. This mineral is unfortunately insoluble in dilute mineral 
acid and it is improbable therefore that it shohld have any appreciable fertilising 
power in its natural state. It can, however, by chemical processes be converted 
into a more readily soluble form. 

In tire accompanying table a distinction has been drawn in most cases between 
the phosphoric oxide soluble in dilute acid, which is that present as apatite and 
slowly available as plant food, and that insoluble in dilute acid, which is present 
as dufrenitc, and is not available as plant food. 

Whilst picked nodules and fragments of fossil wood carry up to 59 ])er cent. 
of phosphoric oxide, it would be impossible to hand-pick or otherwise concentrate 
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those in the ontcrops on a larj^e eorninereial scale. 11' the bods are to bo utilised 
commercially it is average values of the beds as a whole that must be considered. 
The ligures available foi- diffej^ent outcrops that have been examined are ns 
follow 


! 


Place. 

VAh 

1 s«»lul>lc ] 

I 

IV>, 

total. 

k.a). 

L(h. 1)57, (\)walla 

I 

i2S 

' o 

1 , o 

2 r> 

(> 

'O 

ir> 3 

A) 

10 

BlucU ^'ow'alla . . 

. 1 10 :> 

1 1-7 

If) 2 

20 

hast si(l(‘ J 

i 

1 S 5 

1 ^-4 

12 9 

20 

yMit.viilo 
\\cst side J ‘ 

' .. 7 

' f) (» 

12-3 

V 

Lo'*. 2Si, J\(»()diw oodi .. 

. 1 ,77 

: 1 0 

14-2 

V 


! In dilute {2iK) iiitiic acid. 

lletwecm 1907 and lOllJ) 11 Jtowlev. a consulting chemist in Perth, spent a 
gieat part of his time in experirnentinir witli nudhods for converting the phos- 
phates of these hciP into a water !-oluhh‘ form with a view to using them elsewhere 
in the iState as a fertili^ei Ills rich(*st average rock only assayed 17.9 per cent. 
P,(),, and ho did not apparently aiiprcviate the fact that tlio first problem to be 
solved was the coiieeiitration of axerago nu-k assaying only 12.3 to 17.9 per cent. 
P_.(), to at least double that giade. Pock of such low grade would never pay to 
treat <du'mi(‘ally in its original state, and even if the whole of its was made 
water soluble* the resulting fertiliser w’ould be of loo low' grade to handle* economic- 
ally. 

lie took out four jiatcnts for edicmical treatment of the rex'k, and applieel for 
a. fifth, hut did not finalise it. ills earlier patents involved a double melting of 
the ro(*k with other salts and minerals, cliieHy componrul^ of seidinm and magnesium, 
and w'ould liave ce»M at least twice as much as the final fertilise*!’ was worth. Ili> 
last ae*(*ei>te‘(l patent. No. 150 13, was for treatment of the very finely pulverised 
roe'k w’ith a slight excess of strong caustic soda solution with or withonl heat. This 
j)r()C(*ss w’as subjecteel to extensive tests by Kowley himself, as well as by Dr. F. S. 
iV Knrp and Mr. \V. Meiller, a p]uropean f(‘rtiliser chemist. The Utst Tinned condemned 
' tlie pro('(*ss em the gi'ounds of liigh (*ost, as well as the low' grade, variable^ solubility 
and alkalinit.v ^ of the finished product. Since Rowdey’s time no further effort has 
been made to coniUH'rcialisi* tin* d(*posits. 

It w’oiild seem as if the hefls are (»f such low grade as to he valueless at present 
except for local use, unles’^ furl her exploT*ati<»n should T*e\eal richer concentrations 
of ])hosphatic material, or unh'S** the beds, wdien folhwved under cover trom the 
outcrops, exliihit harder pehlile^ in a sof(<*r matrix (as is (juite possible), whmli 
would be capable of concentration by w’ashing ami silting, as is done with the 
Florida pebble beds. This is a ])ossihility well worth testing by means of a drive, 
w’hieh w’ould also determine the thiekness of the beds, 
j Meanwhile they have done good service in supplying the whole neiyhhourhond 
. naturally with an abundant supply of phosphorus in the soil. This supply is manv 
times greater than that wdiich could ]H>ssil)ly be added in the form ot an artificial 
fertiliser, being anything f»'om 2 to 10 tons per acre loot. ^ 

- ^ MollorVfigiires show f^m 2-0 to 15-6 ix*r coni. “ free alkali,” presumably cal ulated as 

caustic soda (NaOH). , x xt 

E. A. Mann in another senes of products found I *2 to 23 - 1 |X)r cent. NaOH. 
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Salt, ^Maiiy parts of the State are unfortunate in the possession of an excess 
of salt both in the soil and in the natural waters. Most useful plants are so easily 
poisoned by salt that no area can be too free from it so far as the healthy growth 
of pastures and crops is concerned. But districts like Dandaragan which are hilly 
and provided with a good rainfall are liable to have too little salt for the healtliy 
growth of stock, all of which require a considerable amount to ensure perfect 
digestion and assimilation of food. 

My visit to Dandaragan was made in the midst of the rainy season when it is 
impossible to get an accurate idea of the salinity of the soil and surface waters. 
This is best determined in the autumn. 

Four samples of water were, however, obtained and analysed. One each from 
a well and a dam at the north end, and the same from central Dandaragan. The 
results obtained w’ere: — 


— 

Dams. 

Wells. 

Blo.k 1178, 
Mungcdar. 

Block 833. 
Dandnragan, 

Block r.2(», j lic^. 18113, 
Miinge<lar. j Dandaragan. 

Total soluble salts 

Salt (NaC’l) 

Reaction ... ... ... 

pH 

(bains 
per gallon. 
7-00 

3-71 

Faint Iv acid 
6-3 

, i 

drains 

I>er gallon. 
280 

19-2 

Faint Iv acid 
6‘0 

drains 
t>er gallon. 
11-20 

5-53 

Faintly acid 
6-4 

Ci rains 
per gallon. 
210 

5-7 

Faintly «<*id 
(PO 


All the.se waters are unusually fresh, rather too much so for .stock. It is probable 
that all stock in the district would benefit by the regular provision of a salt lick, 
which should not, however, contain tuiy phosphate. 



Dandaragan Phosphate Deposits. 

Outcrop of Phosphatic Pebble Bed on Block 9.'57, near Go walla Bluff. 

Other Elements essential to Pastures and Stock, 

Nitrogen . — No time was available to deal with soil nitrogen in detail. Of the 
two soils collected at Emu Hill and Muiigedar homestead, the former was unusulJJy 
rich in nitrogen, the latter of normal content. There was no visible evidence of. 
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any la«k of nitrogen in the pastures anywhere, and it was obvious that most of the 
soils contained abundant nitrogen-bearing humus, which was being constantly re- 
newed by stock droppings, dwaying herbage, and fixation of nitrogen by legumin- 
ous herbs. 

Manganese and Copper . — Both of these are essential to vigorous plant growth 
and to the avoidance of anaemia in animals. As already stated above, a sufficiency 
of manganese \cas found to accompany the iron at Dandaragan almost everywhere ^ 
it was looked for (see table below). No deficiency in that element is likely to occur 
except over the actual chalk outcrops. 

Copper was determined in four specimens of phosphate rock, and found to 
range from 32 to 60 parts per million of rock, which is sufiicient for all crop and 
stock requirements in the vicinity of these rocks. No figures are available as to its 
distribution in other rocks and soils. 

Magnesium is only reijuired in small quantities and is abundantly present in 
chalk, glauconite and clay beds, as well as in tlie natural waters of the district. 

Iodine . — No survey of the distribution of this element, recently shown to be 
of great importance to living organiems, wiis possible in the time available. It is 
on record, how^ever, thal lime phosphate rocks from other parts of the world are 
comparatively rich in iodine, averaging 0 parts of that element per million. There 
is reason to believe that clovers and related plants are unusually rich in iodine, 
and wherever such plants arc abundant and Inxuriant no deficiency of iodine is 
likely to appear in stock. 

Fbionne. an essential cr»nstilue?}t of bones and teeth, is present in immense 
quantities in the phosphate h(*(ls, where it is a constituent of the easily decompos- 
able mineral apatite. 

Summarg. 

The Dandaragan district is an unusually fertile area provided with a gootl 
rainfall, and singularly free from any mineral deficiency (except possibly salt) 
likely to adversely afleef either crops or herds. It is one of the very few’ districts 
in Australia wdiieh is abundantly suj»plied by nature wdth ])hosphates, not only 
evenly distributed throughout the soils and underlying rocks, hut also concentrated 
in an extensive bed of phosphatic ]>ebble&. No pasture dressing with artificwl 
phosphates, nor pro\ ision of phosphatic licks to stock should be necessary. 

The soils are also ahiindantlv provided w’lth potash and iron, owing to the 
wide distribution of glauconite, a somewhat unstable mineral whi contains a high 
percent.age of both elements. 

Lime tends to lie easily leached out of the soil, so that although a bed of chalk 
extends throughout the area, certain portions of it may require lime dressing from 
time to time, and for this the local chalk may be UMiked upon as an ideal material. 

The apparent absence of salt is comlucive to the development of luxuriant 
pastui'es, but salt licks ajiiiear to be necessarj- for the stock. 

(Commercial exploitation nf the phosphate beds does not appear feasible from 
the outcrojis, w’hich are of too low an average in phosphonis, and are in such a 
physical condition as to preclude economical concentration. By further explor- 
ation, piu’tieularly into the hilK under cover, beds may be found more amenable to 
treatment. They should he tested at two selected points by moans of drives. 
Meanwhile they are a valuable reserve for local use in any intense culture. 

Other commercial minerals worth further investigation are the glauconitic 
sands and the chalk. 

Large areas of the district appear well suited for closer settlement, particu- 
larly in the form of small self-contained “mixed ^ farms, and orchards for th# 
growth of w^arm climate fruit, such as oranges, passion fruit, grapes, etc. 
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Table If. 

A3L^LYSES OF BOCKS AND SOILS, DANDAEAGAN. 
Parts per cent. 



ii»«.;i^^ ow i4mcrTLvm% wx 


Table III. 


MECHANICAL ANALYSES OF TWO DANDARAOAN SOILS. 


Mark 

... ESS ... 

ESS 


D4 

D5 

Nature of Soil 

... Kendaina ... 

Meadow 

Locality 

... Emu Hill ... 

Mungedar 


per cent. 

per cent. 

Coarse sand 

... 10*6 ... 

37*6 

Fine sand 

... 210 ... 

45'8 

sat 

4-4 ... 

2-6 

Olay 

Moisture 

... 26*7 ... 

6-9 ... 

100 

2-4 

Loss on acid treatment 

... 29-6 ... 

01 

Loss on ignition ... 

... 21-6 ... 

3-6 

Calcium carbonate 

... 22-8 ... 

Nil 
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WEB-WORM 

( iSclerob iu t ritialis ) , 

By L. J. Newman, Entomologist. 

There has been a considerable recrudescence this winter of the ^Veb-worm 
(Sclerobia tritialis). In every instance the outbreaks have been on dirty stubble 
or grass lands turned in late. This pest is absolutely non-existent on fallowed 
country^ 

The parent moth of these Web-worms is a small, inconspicuous species. 
When at rest the wings are closely folded around the body, the colour of the 
wings closely harmonising with the dry stems of wheat or grass. From tip to 
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tip ol‘ outspread wingb measures about one inch. The egges are tiny, round, 
paJe yellow bodies, and are laid amongst grass and stubble. The parent moths 
issue after the first autumn rains and are naturally attracted to srrass or stubble 
land. Fallowed land free of weeds or old stubble has no attraction to the moths. 



VVoh-Avorm Moth {Schrohia TriiiMis). 

Eiilfirged. (Orig.) 

The eggs are turned in with the ploughing and sowing of the crop. If late 
ploughing, the eggs may have already hatched. These eggs or young cterpillars 
are not destroyed by the process of ploughing, and hence they attack the young 
wheat as soon as it begins to grow. The feeding capacity of these caterpillars 
in the early stages is not sutheiently great to retard seriously the growth of the 
crop. Later on, however, if the Web-Avornis are numerous, they cause very serious 
loss. The eatepillars live within silken tubes, which they spin at the base of the 
plant attacked. They come out at night and cut off and draw the food into their 
tunnels and there consume it. 



Larvae of Web- worm. 

Enlarged. (Orig.) 

This caterpillar does not migrate in armies as do the Army-worms, but take 
a crop of grass or wheat on a face. As they demolish one stool they move on .to 
the next. Unfortunately there is very little second growth once this pest has 
been over a crop. This is due to the fact that the wheat plants are eaten down 
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below the crown. Several caterpillar^ may be found in a single wheat stooL 
This pest is troublesome to crops only when it outbreaks in a crop. 

When fully grown the caterpillars pupate within their silken-lined tubes. 



Preventive measures. — First and foremost aim at only (;rc)p})iiu» on fallow. 
Do not allow rubbish and weed'^ to accumulate. If not possible to fallow grass 
or stubble, lands intended to be hown to crop .should be burned over. This will, 
if it is a good burn, remove much of the old grass and stubble, thus removing 
the natural attraction to the moths when they issue. 

Examine crops at regular intervals and when patchiness is noticed investi- 
gate the cause at once. Ijook under clods, examine the base of the wheat stool, 
and if caterpillars of any description are found to be damaging the crop, take 
prompt action. 
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Remfdiri nMSures.^-If caterpillars have broken out in patch^ plough a , 
sharp trench or ditch aroiiiid each infested area. A coulter should be used in 
order that the edge of the furrow may be as sharp as possible. The sharp edge 
I should be opposed to the advancing caterpillars. This trenching is only for the 
. purpose of halting the advance of the Web-worms. Poison baiting must then be 
employed. The following bait has been found very effective;^ — ^Bran 30 lbs., 
Paris green or sodium fluoride 1 lb., molasses or treacle 4 lbs. The bran and the 
poison may be mixed in a dry form. The molasses is broken down with hot 
water; until of a thin consistency. This is then stirred into the bran and poison 
and mixed to a moist crumbling state. The bait is then broadcasted amongst the 
caterpillars as late in the day as possible. This mixture is very attractive to the 
caterpillars when they crawl about in search of food. Spread the bait as thinly 
as pssible, avoiding wet lumps. 


If caterpillars still persist, it will be necessai»y to make a second and perhaps 
a Ihird application at intervals of three to five days. 


Crop that has been so badly attacked as to be worthless, should be fallowed 
as soon as possible. 


DUST IN OUR AGRICULTURAL WOOLS* 

Hugh McCallum, 

Sheep and Wool Inspector. 

The damage done to wool by the unnecessary exposure of sheep to dusty con- 
ditions can with a little forethought be considerably minimised throughout the 
Wheat Belt, 

ITndoubtedly on a wheat and sheep farm, when the fallows are being fed off 
from time to time, they become more or less dirty with various weeds. Very often 
little attention is given* to sheep at the time they are being shorn to prevent the 
sheep from raising dust; unnecessary yarding and driving sheep across fallow in- 
stead of going around same will raise dust that will penetrate to the skin and re- 
main to form the tip of the staple. The dust absorbs the natural grease which 
is needed for the healthy and sound growth of the fibre, and spoils the appear- 
ance of the wool, Tlie tip of the wool becomes dry and wasty, resulting firstly in 
a heavy loss in scouring owing to the quantity of dust. This waste can be elimin- 
ated to a great extent by allowing the sheep as much spread as possible when mus- 
tering or droving. Constant rounding of the sheep by dogs stirs up dust and 
works it into the staple. 

The less dust in wool from our sheep fanns, the better price per pound for 
the clean and bright wool. Every particle of dust which adheres to the fleece re- 
duces its yield and detracts from its appearance. , Wool dips that are bright and 
clean attract the buyer^s eye, especially since one of tbe factors influencing Ms 
purchase is the percentage of clean yield. The care o£ sheep and tbe prevention 
of dust gaining admission, when it can be avoided, from shearing to shearing^.wUl 
greatly assist in obtaining higher prices for the clip. 

On many stations and farms it is the practice to v^atmr the yards at intervaJa 
^ keep down the dust. Such a sound and inexpensive method might well be ad*^ 
ijC'l^ted wherever practicable. 
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OBITUARY* 

The Department of Agriculture, as well as the State, has suffered a severe 
loss in the decease of two prominent citizens in the persons of Mr. C. J. Craig, 
Chief Inspector of Rabbits and Vermin, and Mr. E. J. Limbourne, Cereal Breeder 
of the Merredin Experiment Farm. 

The late Mr. C. J. Craig was first employed with the Department in 1902 
when the Rabbit-Proof Fence was commenced. It was then found that rabbits 
were beyond the fence line and the services of experienced and qualified men 
were sought to cope with the invaders, and iti was in this capacity that Mr. 
Craig found employment. Towards the end of 1904 his ability to impart in- 
struction to others, coupled with the success of his own efforts, gained for him 
official recognition and caused him to be singled out to take charge of the 
northern section of the No. 1 Rabbit-Proof Fence when it was completed by the 



The late Mr. C. J. Craig. 


Public Works Department. He remained thus in charge until 1914 when, on 
account of the increase in rabbits in the settled areas, he was transferred to 
Head Office as Rabbit Inspector, a position which he retained until 1924, when 
he was advanced to that of Chief Inspector, occupying this position with signal 
success until the time of his death. He had a lifelong experience of rabbits 
and the various animal pests which affect the pastoral and farming community, 
enabling bim to impart necessary advice to all inquirers, and his unfailing 
courtesy was appreciated by all who met him. 
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Mr. \L J. Limbourne came to this State in January, 1912, from Birmingham, 
England, and fehortly alter the outbreak of the Great War enlisted with the 44th 
Battalion, seeing active service on the Western Front, where he was badly 
’gassed. Invalided home in 1918 he joined the staff of the Merredin Experiment 
Farm in November of the following year, where he was associated with the work 
of cereal improvement, being subsequently appointed to the position of Cereal 
Breeder. Possessed as he was with a natural ability in this direction, and a 
capacity for detail coupled with a keen sense of observation, it is not surprising 
that in the space of 13 years he achieved great success. Aniongst the more 



The late Mr. K. .1. Limbourne. 

important of the achievements to which his enthusiasm largely contributed, 
were the develoiunent of the Bencubbin and Toladjin varieties; both flag smut 
resistant and high in prodm tivitv. It is probable that these varieties may yet 
become the most widely grown in the State and Commonwealth. Noongar, the 
earliest maturing variety under cultivation, came as a result of his labour, and 
several cross-breeds which we hope will yet add considerably to the wealth of 
our agricultural industry. Maintenance and improvement in type and produc- 
tivity of the standard varieties produced for pedigree seed at the Merredin 
Farm also claimed his attention, and tlie value of such seed is now universally 
recognised by the farming community. 

Mr. Limbourne was a frequent contributor to this Journal, his articles being 
informative, clear and lucid. He contributed as well to the Journal of the Royal 
Society of Western Australia, in association with Mr. W. M. Came, a paper on 
the occurrence of natural crossbreds in oats and barley. 

A member of the local Agricultural Society, t^e R.S.L., and Toe H., he 
Tied with him a characteristic thoroughness of purpose, though of a quiet and un- 
a.ssnming nature. He was of unswerving loyalty to hifi friends, and during the 
latter years of his life his fortitude and determination when faced with declining 
health, as a result of his war injuries, were an example to all. His work will be 
long appai^ent, and his memory cherished by his fellow officers. 

To the bereaved of both these men we extend our heartfelt and sincere,* 
■ .lijrmpathy. | 

i":, 
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HORTICULTURAL NOTES* 

Gko. \V. Wickexr, 

Superintendent of Horticulture. 

Once again fruit trees and vines are rousing from their winter resting period, 
and are dwking themselves in spring attire preparatory to commencing the im- 
portant work of fruit production in the ensuing summer, and growers whose live- 
liliood depends upcm tlie resultant ciop watch the changing beauty of young buds 
to bursting blossoms and tender green growths with mixed feelings of apprecia- 
tion, ap[)rehension and liojKd'ulness, appreciating the beauty, fearing that some 
untoward circuiii'^tance may ))revent fruition, but hoping that good fortune will 
attend, aufl the crop be a bumper one. Only those who have been intimately 
accpiainted with the expectation.s and disappointments associated with deriving a 
living direct from the produce which Mother Earth can be coaxed into yielding, 
know the anxiety at this time of year eonneeted with the thoughts of — ^‘What will 
the harvest be*'? No one is well equipj)ed for the business of growing fruit un- 
less he has an abundant ea])acity for faith, hope and work, and though work is 
the essential one of the tliree, it becomes impossible Avithont faith in its perform- 
ance, and hope for profitable results. 

So jar as orchards and vineyards are concerned, there is no period of the 
year Avhen it is hard to find a job requiring immediate attention; but if there is 
one season more stressful than another it occurs during spring and early summer, 
when ploughing, manuring, cultivating, hoeing, spraying, thinning, grafting, bud- 
<ling and a long list of etceterah all call for action, and the work entailed must 
be carried out to a rigorous time-table set by the exigencies of the season, neces- 
sitating on tin* part of the man on the land not only a capacity for work, but 
method in handling it, no that each activity is attended to at the proper time. 

Spraying pear tree> to control scab — ventiiria pyrina — is an operation which, 
if not done at the correct time, no amount of work at a later date will give satis- 
factory results, IVars sold well on the London market, both this year and last, 
and 111 both years considerably more would have been available for shipment if 
scab had not injured the fruits. This disease has been so long with us that I think 
the metliodN of treatment are well known by all growers, but if there are any who 
are in doubt, and they write to this I)ei)artmeul, a leaflet by the Plant Pathologist, 
Mr. II. A. Pittman, containing full information, will be posted. 

Fruit Fly is still with us, and th(»ugh large areas of orchards in the South 
and South-West remain free, a considerable toll is taken annually in places within 
60 miles of Perth. C'onstant attention in gathering and destroying all infested 
fruit from the lret»N and ground, in addition to trapping and baiting, will hold 
the pe‘st in clieck and prevent serious losses, but tlie woi*k in this connection must 
be carried out with the regularity and constancy of the operations on a well-eon- 
ducted dairy farm, or the pest will gain control instead of the orchardist. 

Tu citru.s groves orange aphis will require spraying where it is sufficiently 
numerous to destroy the blossoms, Black Leaf 40, or similar nicotine sprays, are 
effective, but the pe^t often re-appears, and more than one application is then 
neceiwary. 

Red Seale is one of the worst scale insects that prey on citrus trees, but, for- 
tunately, it is largely held in check by parasites in Western Australia. Occasion- 
hlly, however, the pest increases sufficiently to cause damage, and when this occurs 
the worst infested trees in the orchard should be sprayed, leaving those less heavily 
attacked to carry on the parasite. As evidence of the good work that has been 
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r performed by these heneftcijal insects, I may mention that for many years past 

. no regular spraying nor fumigating has been done in the great majority of our 

eitius orchards, but Red Scale is now far less in evidence than it was at the time 
VSvhcn annual treatment was necessary. 

* Fortunately, no sign of apple scab 'was found this year in the two orchards 
— one at Manjimup and one at Porongorups — where the disease was found two 

, seasons ago, and it looks as though Western Australia is again free from this 

scourge of the apple grower. 

Codlin Moth, also, has made no appearance for two years, and as this has 
obtained without any control treatment being carj'ied out in any orchard during 
that period, it is safe to say that Western Australia is again free from the pest 
until such time as it once more finds an entrance from outside. 

Vignerons are not without their disabilities in the shape of diseases, Anthrao- 
nose and Oidium being amongst those that require attention, the former now, and 
the latter later in the season. 

Thinning of all kinds of fruit is an essential orchard operation that is often 
sadly neglected, yet there is no other that pays better. A leaflet on the subject can 
be obtained at this iJepartraent. 

I have not dwelt in these notes on the methods of carrying out the various 
operations, either cultural, spraying, grafting, or budding, etc., referred to in the 
commencement. To do so would practically mean a treatise on fruitgrowing, but 
in each district there is an orchard supervisor who is only too willing to advise 
iir. any subject connected with the industiy, and it is hoped that orchardists gener- 
ally will fully avail themselves of this sen’ice. 

In conclusion 1 would like to e^tpress my hope that the promise of spring will 
be followed by an abundant harvest and payable prices. 





^OXIC PARALYSIS^ OR BOTULISM IN SHEEP AND CATTLE. 

A. McK. Clark, L.V.Sc., 

Chief Veterinary Surgeon. 

The attention of sheep and cattle owners is drawn to the presence of this 
disease, whicli is the cause of serious mortality amongst their flocks and herds 
during the summer months. It is especially in evidence in the AVheut Belt. The 
losses are considerable, and it may even be said that toxic paralysis takes the 
greatest toll of all diseases during the year. The purpose of this article is, there- 
fore, to give due warning to those owners whose sheep and cattle have been, or 
may be, affected with this troublesome disease in order that 'steps can be taken to 
prevent losses from this cause during the coming summer. The reason for toxic 
paralysis becoming more evident last summer is attributed to the following 
reasons : — 

(1) Long dry summer — (Lack of minerals in pasture). 

(2) Lighter distribution of superphosphate — (Less mineral in the soil). 

(3) Greater number of dead rabbits— (Infected carcases available for in- 

gestion). 

Causes . — This disease is prevalent in many of our districts amongst cattle 
owing to a mineral deficiency in the food supply. Milking cows in particular 
eonstantly require supplies of phosphate in order to remain healthy. Cattle wi^ ;; 
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attempt to make good their mineral requirements, when pastures are deiieieiit, by 
ehewing bones, which are rich in the necessary elements. It' mineral deficiency 
IS very marked the animars appetite becomes more and more depraved, with the 
residt that all kinds of rubbish is eaten. There is in most districts a germ 
{Bacillus botulinus) which occurs in the soil and infects carcases of animals—^ 
cattle, sheep, rabbits, etc. It is found, and, by reason of its great resisting 
powers, may remain for considerable periods, in bones of dead animals. This 
bacillus or germ produces a powerful toxin or poison. When the bacilli or toxins 
are ingested (with bones or parts of carcases which are infected with them), par- 
ticularly by cattle, in the great majority of cases fatal results ensue. Carcases 
of animals which have died from the disease are, of course, very dangerous. The 
disease in*oduced is sometimes known as “Dry Bible’^ or “Toxic Bulbar Paralysis.” 

The rabbit carcase-eating habit is developed in sheep owing to continued feed- 
ing during the long dry summer on stubble and other pastures which are deficient 
in phosphates. It will not become evident in the winter months, but usually in the 
middle or end of the summer. 

In order that this disease may occur on a property two factors are essential — 
(a) Mineral deficiency. 

(h) Presence of bacillus botulinus. 

The following diagram will explain the cause at a glance: — 


Deficiency of Phosphate in soil 
produces 


Germ in 8oil 

1 


1 

t 

Deficiency of Phosphate in feed 
produces 


Ifocomposing carcases 

i 



Carcase or bonii cjhowing 

PLUS I 

i X/' 1 

1 Toxic carcase 


I 

Toxic ParalyBiK 
(Botulism)' 

SHEEP. 

Sifmptoms, — Sheep mostly affected are young sheep and in good condition. 
In some cases the initial symptoms appear to be wriggling of the tail as though 
fly-blown. Later they show a stiff gait and a disinclination to move, progressing 
only for a short distance and then lying down. The animal appears dull and does 
not attempt to eiit. When standing, the hefid is held in a drooped position, fre- 
quently with the lower jaw hanging down. From the open mouth a more or less 
profuse flow of saliva occurs. In advanced eases respiration i.s spasmodic and 
abdominal. Finally the animal is unable to rise, and dies quietly without a strug- 
gle. The mortality is usually in the vicinity of 10 per cent. 

Prevmlion (Remedying deficiency). — Cure by treatment is not known, there- 
fore preventive measures, which are known to be successful, should be adopted. 
It ifi essential that the full mineral requirements of sheep during the summer 
months be supplied in order that the craving for rabbit carcases and other debris 
be satisfied. It is estimated that the optimum daily intake of phosphoric acid for 
two-tooth ewes weighing 80 lbs. is about Vs nz. For 300 sheep for a week this ^ 
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would be 5y2 lbs. The amount of phosphoric acid which 100 sheep would obtain, 
in one week, from our summer pasture, is about 3 lbs., and in parts of the wheat 
^It may be even less. This leaves a deficiency ol‘ 2i lbs. of phosphoric acid. This 
would be provided in 14 lbs. of dicalcic lick having an 18 per cent, phosphoiic 
. acid content. This should, therefore, be taken as a minimum amount of lick to be 
provided in the wheat belt. That is approximately % oz. of dicalcic lick contain- 
ing not less than 18 per cent, phosphoric acid per shecf) per day. 

Oats. — Oats are often fed to sheep in this State, and it is interesting to note 
tlie phosphoric acid content of this important feed. 1,000 lbs. (d* oats contain 8 lbs, 
of phos})horic acid. If oats are fed at the rate of 1 Ih. per sheep per day they wall 
supply in one week to 100 sheep about 5i lbs. of ])hosphorie acid] this is the 
required amount of minerals. 

Licks. — Tliti i|U(‘stion is, therefore, “What lick to use?^’ It has already ])een 
pointed out that this should be a dicalcic lick containing not less than 18 per cent, 
phosphoric acid. Bone meal has been used with success for this purpose, but it 
has been shown by recent investigations that dicalcic phosphate, weight for wanght, 
is three times as effective as bonemcal. Therefore dicalcic phos])hate is the most 
economical and efficacious mineral to use as a lick for the purpose of supplying 
the necessary minerals to sheep in order to prevent that craving for carcases and 
debris, and consequently prevent infection with the geimi which is the direct cause 
of toxic paralysis. It is recommended, therefore, that sheep or» the w^heat h(dt be 
supplied with a lick, during the summer months, wdiich can be made up as follow’s: 

(.-ommorcial dicalcic phosj)hate . . . . 45 parts. 

Commercial Salt . . . . . . . . 40 „ 

Molasses . . . . . . . . , . 5 

Water to condition . . . . . . . . 10 „ 

In addition, of course, all rabbit carcases and bones should be colleetcal and burned 
or buried deeply. 

This lick is odourless and devoid of any taste and its purity is uiujuestionable. 
It should be supplied in wooden containers and placed near the waiter supply. If 
sheep are unaccustomed to licks, care should be taken to make them familiar with 
them. Should they disregard tliem the addition of a little oats or wheat germ will 
attract them. This may be excluded after the sheep take freely to them. It may 
even be necessary to yard the sheep at night, at the same time placing the licks in 
the yard with them. Phospliatic licks should not be taken away from sheep as a 
matter of course at the beginning of the winter, but should be continued until the 
sheep refuse to take them. In all cases they should be made available each year 
not later than September. It must be pointed out that where toxic, paralysis is 
prevalent amongst sheep a lick containing not less than 12 per cent, phosphoric acid 
would be necessary in most cases. Also that because licks are taken freely is no 
indication as to their efficacy. 

Other Beneficial Effects. — Apart from the losses sustained by sheep contraet- 
ing toxic paralysis through the ingestion of infected material, a lack of phosphates 
in the food supply decreases the food consumption, w*ith the result that an economic 
loss ensues through the sheep not making the best use of the available pastures. 

CATTLE. 

Symptoms. — Dairy cows are particularly affected, whilst depasturing; cattle 
i>ii5luri]o^ the summer months are affected to a lesser extent. Cows at the height of 
i^ilk' production require large quantities of minerals for milk secretion. The syrap- 

produced are due to paralysis of certain portions of the nervous system hy 
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the toxin (or poison) of the invadiiif? bacilhi.^. In tyf>ical cases the animals are 
unable, or with diflieulty, to masticate or swallow leed. In the early stages there 
is difficulty in drinking, later no feed or water is taken. There is excessive saliva- 
lion and sometimes protrusion of the tongue. The gait is more or less staggering 
(partial paralysis), and the animal is dull. Rumination (eudding) is disturbed 
and tirially suspended, and the faeces are scanty. Progressive weakness ensues, 
the animal lies down and can be got to rise only with difficulty or not at all. Even- 
tually, in from two days to a week after symptoms are first noticed, the ajiimal sinks 
into a state of coma (sleep) and dies. These characteristic symptoms are not always 
shown. In very acute cases death is sudden; other cases may be of longer dura- 
tion than described, the affected animals showing general unthriitiness, loss of 
condition and a cripply gait. The bone-chewing habit is constant in all eases. 

Prevrniwn . — As treatinent is of no avail, 2 )reventive )neasiires should be 
adopted. In mild cases assistance can be given by giving a draclim of f)owdered 
Nux Vomica in tin* food supply three times daily. Drenching slioiild not be at- 
tempted owing to the imihility of the animal to swallow and the consequent possi- 
bility of choking. 

LirliS. — Prevent mineral hunger and the consequent dei)raved appetite by sup- 
[dying phosphates. Boiiemeal has been successfully used in the past hut a cheaper 
substitute is now recommended, known as dicalcic phosjihate. The latter is three 
times more effective in similar weights as honenieal. Dicalcic pliosphate should be 
given in (juaritities of 2 o/. per cow per day in tlie food supply, or in the form 


of a lick which is imnh* up as follows: — 

Uomnn'rcial dicalcic jiliospliate . . . . 45 parts. 

Commercial salt .. .. .. ..40 

M(>Iash(*s . . . . . . . . . . 5 ,, 

Water to eondition . . . . . . . . 10 ,, 


In the event i»f this lick not licing freely taken by cattle, a little linseed meal should 
he added only until the necessary liking is developed. 

All carcases and old hones should be removed from the paddocks which are 
carrying sto<‘k and buried <l(*eply, or preferably burned. 


MAIZE-THE KING OF FODDER CROPS* 

GeC). L. iSUTTON, 

Director of Agi'icidturo. 

The maize plant has been described by Henry as “ The Imperial Agricultural 
Plant of America,” and in that country it is certainly the King of Fodder Plants.” 

Under suitable conditions and when sowm thinly a heavy crop of grain is pro- 
duced, and when sown thickly little grain is produced hut a heavy yield of succulent 
fodder is obtained, and this can be made into bright and nutritious but coarse hay 
or the best of silage. Even the stalks from which the grain has been removed 
have a feeding value of about one-third the total food value ^)f the whole crop at 
the time of removal. The stalks from which the c-obs have been removed are 
known as “ Stover ” in distinction to “ Fodder ” maize, which applies to the stalks 
either green or dry, and from which the grain, if they carry any, has not been 
removed. 

* E^prtnted iknd revised from the article with the same title published in the .Tournal of AgrlcuIt\iro, W.A., 
September, 1924. 
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In the Dairy Belt there is ample room azid need lor rapid expansion of the 
cultivation of the maize plant as summer fodder. This is specially valuable, lor it 
. provides the means by which the dairy farmer can ensure adequate supi^ies of 
^^lucculent fodder during the dry summer months, and further, it is complementary 
, to the clover hay which can be so readily produced imd conserved. On non4rri* 
gated land it is reasonable to expect, with good cultivation, from 9 to 15 tons per 
acre. In *the crop competitions conducted by the Department of Agriculture on 
, such land the yields of fodder maize ranged up to 19| tons per acre. Fodder maize, 
; by supplementing the grazing on established pastures dtxring the summ^ months, 
y provides a means whereby progressive dairy feumers may increase the carrying 
capacity of their holdings. 

The whole of the plant is useful for stock food — ^no part except the roots need 
^ be wasted. It can be used at any stage of its growth, but supplies the maximum 
amoimt of food material when almost mature ; at this stage it furnishes a very 
large quantity of greenstuff suitable for the bulky port of the ration for dairy 
cattle or idle animals. 


The maize grain when ripe furnishes a concentrated stock food, hard, riph in 
starch and oil for producing heat and energy, and therefore admirably suited for 
hard-working animals, especially in winter. The grain is comparatively low in 
protein and ash, and is therefore not suitable for feeding alone to young animalB 
and milking cows ; if it is to be used for this purpose it requires to be mixed or 
balanced with foods rich in protein like clover, lucerne, linseed (»nke, or bran. 
Broadly, there are three colour types of- grain, viz., YeUoWf Bed^ and While, This 
difference in colour may on occasion have an important bearing uj>on the nutritive 
value of the respective types on accoimt of their vdtamine content. All types 
are fairly rich in vitamine B, but coloured maize grain contains in addition the 
vitamine A, It is essential, therefore, that animals which are being fed on white 
maize should also receive os part of their ration some food containing vitamine 
A, as milk, lucerne hay, or green fodder, or pasture of some kind. 


The maize plant is botanically known as Zea mays — hence the common name 
maize by which it is known in this State. It is a native of the warmer parts 
of Central America, and in that country is usually referred to as “ Oom,^* just as 
wheat, the staple grain of Britain, is also known as “ Com.’^ To distinguish it 
^om wheat, where there is likely to be some comparison between the two grains, 
it is called “Indian Com,” the term “Indian” being used because tbe early 
American settlers and explorers found the American Indians cultivating this plant, 
the grain of which was used by them largely as Europeans use wheat. 


The maize plant grows to a height of from two to 18 feet, according to variety 
and conditions of soil and climate under which it is grown. The stem or stalk 
* has joints or nodes like the straw of wheat and oats, and this when mature has a 
pithy interior, which is covered with a thin layer of hard glossy material. Broad 
succulent leaves are foimd growing along the stem, a single one growing from each 
joint. The stalk as it reaches maturity ends in what is known as the “ tassel,” 
and this is the male portion of the flower. The other portion of the flower is known 
as the “ silk,” and consists of a mass of fine silkdike hairs enclosed in a covering 
known as the “ husk,” and in which the grains prcTduced are formed. The “ silk ” 
being located below the “ tassel,” the pollen of the latter is blown about in the air 
BO as to provide the opportunity for it to fall on the “ sitto,” and if the conditions 
are favourable these are fertflised. Each silk extends back into the husk and to 
what will eventually become a grain of “ maize ” if fully fertilised* The grains 
when developed are arranged around a cylindrical central portion known as the 
core” or “ cob,” and this with the grains attached is lcnown os im “ear” ci, 

5: maize, A badly fertilised “ ear,” which has only a few grains on it, is kiiowh ah-4 , 
nubbin.” , 
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VarieHes — ^The number of varieties of mai^e is almost legion. From the 
farmers’ standpoint they differ mainly in their period of maturity, their vigour as 
represented by the height of the stalks, and in the colour of their grain — white, red 
or yellow. 

Experience in this State indicates that earl^ maturing varieties have bAen 
foimd to be most suitable for our conditions, and “Hickory King,” with whiter 
grain, end “ Learning,** with yellow grain, are recommended. 

Climate and Soil . — The maize plant, being indigenous to the warmer parts of 
South America, thrives best under warm moist conditions, and, as might be ex- 
pected, it is killed by frosts. It will resist drought, however, if the ground is in 
good condition and well cultivated between the plants until the tasselling period. 
The experience already gained in this State conclusively demonstrates that it can 
be grown in the Dairj*- Bolt. 

The most suitable soil for maize is a deep sandy loam well charged with 
organic matter, such as is found in alluvial flats along river banlis, and at one time 
it was considered that maize could only be grown profitably on such soils. It has 
been found, however, that new and improved varieties, e.g., Hickory King, already 
referred to, will grow on a variety of soils, and on those which at one time were 
regarded as quite unsuitable, provided the land is thoroughly prepared, suitably 
manured, and the soil between the plants properly cultivated during the growing 
period. 

For the production of grain the critical period is the tasselling stage, and 
favourable weather and abundant moisture at this time are essential for heavy 
grain crops. In districts with a limited siunmer rainfall these conditions arc en- 
sured by means of irrigation or by the selection of land known as “ summer ” or 
“ moist *’ land, and which has subsoil moisture within about one to two feet of the 
surface. An irrigated crop is sho\^ii in the illustration herewith. It was grown 
by Mr. E. Forrest, Picton House, near Bunbury. 

Preparation of Seed. Bed . — Maize i.s deep rooting ; the soil should therefore 
be deeply prepared ; on average soils the depth ploughed should not be less than 
five inches and may reach eight inches. It should be thoroughly done, for no 
amoiuit of cultivation after tlie crop is up can compensate for the lack of thorough 
* preparation. If poasible the ploughing should be done some time before the 
planting so as to give the soil opportunities to mellow. This is particularly so in 
the case of hoav'y clay lands, whicli will benefit considerably by being exposed to 
the action of frost during the winter. After ploughing the ground should l>e brought 
to a fine tilth by the use of harrows, including the disc harrow, if necessary, to deal 
with and pulverise pasture land. If the ground is at all cloddy the lumps will 
require to be broken with a roller or clod crasher. This latter can be made by 
bolting three of four two-inch planks about five feet long weatherboard fashion on 
to bearers. On loose sandy land the roller will be useful for compacting the seed 
bed. 


Planting Period . — The time for planting will dej^end upon the climate of the 
district in which the crop is to be grown, as maize will not stand frost. It should 
therefore be planted late enough to escape late frosts in spring and early enough 
to miss the early frosts in autumn. In the main part of the dairy belt the month 
of October will be found safe for early planting, and at the Denmark Stud Farm 
it has been found practical to plant as late as January for maize for silage — ^the 
usual planting date for the silage crop being the first week in Janua^>^ Between 
these two dates there is a wide range for planting at intervals to secure a succession 
of green stuff for dairy purposes. It is anticipated, however, that November will 
be found the most suitable month for the main planting throughout the Dairy Belt. 
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Seed Selection , — At one time it was thought that grain from the middle of the 
cob was better for seed purposes than that from the pointed end or “ tip,** or from 
-the “ butt,” i,e,f the end to which the husk is attached. Numerous experiments 
liowever, have shown that, as far as the resulting yield is concerned, it is immaterial 
from which part of the cob the seed is taken. That from the middle, however, has 
the advantage that it is more regular in shape and size, and, therefore, more suitable 
for machine planting. 

Seed maize sometimes carries in it the mycelium of a fungus disease known 
technically as Fusarium sp. or Diplodia sp. and popularly as the ” Seedling Blight ** 
of Maize. It is so-called because its effect is to cause the seedlings to blight or wilt 
off. Some plants, after being attacked, may survive and reach maturity but they 
are always weak. Unfortunately, there is no known method of control which is 
readily available to local growers for treating the seed, and the only preventive is 
to secure seed from crops which have not had the disease. Such seed will only be 
available when growers generally create a demand by asking for it. When known 
non-infected seed is not available, the means to combat this disease are thicker 
seeding in the row or hill and the maintenance of high soil fertility supplemented 
by liberal manuring with superphosphate. 



Irrigated Maize, Picton, W.A. 


Treatment of Seed , — Sometimes birds, e,g. crowds are troublesome and follow 
the drill marks and pull up the seed after it is planted. To prevent this the seed 
is coated with coal tar by pouring coal tar o^|^ the grain at the rate of one pint to 
the bushel, and then stirring it with a stick’ until the grains are evenly covered. 
When coverofl they are dried for planting by mixing with sand or ashes. Seed 
disinfection with organic mercury compouncte, such as “Bayer dust** and “Im- 
proved Semosan Junior,’* has given good results in controlling many seed-borne 
diseases in the United States of America, but unfortunately those substances are 
not at present on the market in this State. 

Bate of Seeding , — The practice of sowing maize broadcast is almost universal 
in Western Australia. Such a methcxl is, however, no longer in aocordanoe^with 
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modem practice in the Eastern States an<l the United States of America, and it is 
desirable that it should be discontinued here, even when intended for fodder pur- 
poses only. 

Maize intended for grain is planted in either drills or “ hills ” ; under the 
former method the single plants are grown at regular intervals in rows, under the 
latter two or more seeds are planted at regular intervals in rows in holes or hills.” 
It has been found inadvisable to have more than four plants in a ‘"hill,” and the 
common practice is to have tliree. Experiments have shown that there is little or 
no difference in the yield whether maize is planted in “hills ” or drills. 

The “ hills ” are said to be checked when the lulls are in lines across the rows 
as well as in the rows, just as in many orchards the trees are in lines in two direc- 
tions, one at right angles to the other. The checked hill method has the advantage 
of allowing the land to be cultivated two ways, and thus facilitates the destruction 
of weeds in dirty paddocks. To enable the proposed crops to be planted ai*cording 
to this system, special appliances called “ check row ” attachments have been 
devised for use with double row planters. When a machine- planter with such an 
attachment is not available, a common plan is to strike out furrows across the 
length of the f>addock the distance the rows are intended to be, and then plough 
out other furrow’s running across the width of the paddock, and sow the seed (say 
four grains) wdiere the furrows intersect <>no another. 

Great variation lias been obtained in America and Eastern Australia w'ith 
regard to the number of plants to the acre, and has ranged almost all the way from 
6,000 to 50,000 per aero. The drills have varied from thre^ to five feet apart, with 
single grains one and a-(juHrter to four feet apart in them. The closer distances 
usually give the greatest yield of food material, but with smaller cobs and more 
“ nubbins.” When the crop is grown for grain the husking of the smaller ears 
increases the cost of liarvestiug, and so the happy mean betwi^en high yield and low 
cost of liihsking is sought. 

There will alw’ays be son»e variation in the number of jilauts per acre necessary 
for best results, on account of tlie difference in varieties and climate. As the result 
of many experiments the tendency now*, however, is to maintain a uniform distance 
between the drills about 4(» inche.s, and to vary the distance betw*een the jilants in 
the drills. It is believed that iinrler W estern Aii.stralian conditions mai/.c filanted 
in drills about three and a-half feet apart with single plants 12 to 15 inches apart 
wdll give best results for gram, and with plants fom to six iiiclies apart best results 
for fodder or silage. At these distances the amount of seed li'cpiix'iMl ]>er acre wnll 
be •* - for fodder or silage, 14 to 18 lbs. ; hn* grain, six to eight lbs. If planted in 
“hills” it- is iwommended that the “hilLs” be tliree and a-lialf feet apart each 
w'ny, with three grains to the hill. 

Depth of Plant “ L/if/fwg.”— Maize lieing a large seed, tjuite a considerable per- 
centage will grow* if jilaiited four and five inches deep, \mt from tw o to three inches 
deep is considered the best depth to sow. It throw’s out brace or .secondary* roots 
as well as primary ones, the object btung to resist the effect of lieavv w’inds on such 
a tall plant. It is considered desirable to have those roots well below' the surface, 
and it may be thought tliis can be accomplished by planting decjilx'. This, how^- 
ever, is not so, for no matter how ileep the planting, the secondary or brace roots 
will grow just below the surface, wdiother planieil as deep as six inches or as shallow 
as two inches. To overcome this characteristic the practii’e of ])1 anting the seed 
two inches dexep at the bottom of an open plough fuiTow , and tlien to fill in the 
furrow by successive cultivations as the plant grows, is sometimes adopted. This 
method is known m “listing.” It is claimed by its advoctates that a “listed” 
crop will stand drought better than one planted on the level. Sometimes such a 
method is necessary during a dry spell in order to reach the moisture neee.ssary for 
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; : germiiiatioa. TbiA was the case at the Denmark Farm last season, and as a result ^ 
j i it was praotioally the only crop fit to harvest in the distriet owing to an abnormally 
d|y summer. 

Maize PkmHn0 Mo/chme. — Single and double row matae machines for planting 
: are now available. They are expeditious and do extremely satisfactory work. 

' They are designed to sow the seed in '' hills '* or single grains at regular intetrvals, 

< and with suitable plates can be used to sow seeds as small as turnip seed or as large 
as Fraich beans. They are also fitted with an attachment for applying the feitil* 
iser, and with a device for marking out the line for the driver to follow when planting 
' the next row or rows. These machines open the furrow, drop the seed, cover and 
press the seed into the soil in one operation. This last operation of pressing the 
seed into the soil is of considerable importance, and is done by the rear or driving 
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Single row Malae Planter, 


wheel, which has a concave surface. The best machines have what may he de- 
scribed as a “ split *’ covering wheel, that is, the iron rim is in two pieces with a 
space of about three-quarters of an inch between each side. If the surface of the 
* covering wheel is unbroken all the soil above the seed is compacted or firmed, 
whereas if there is a space between the two edges the soil immediately above the 
grain is loose, and does not become badly cnisted if rain falls before the seed shows 
above the ground. 

Because of the importance of pressing the seed into the moist soil, to assist 
germination, hand planted seed should be pressed with the foot as it is dropped. 

Single row planters can be drawn easily by one horse, but when the machine 
is used with the marker on, it runs more smoothly, and is less strain on the driver 
if a pair of light horses are used. About seven acres is a fsSr day’s planting with 
a single maize planter with drills three and a-half feet apart. 

Manuring , — Unless it is intended to replace all the {j^ant food removed' by 
the crop, the system of manuring will be governed to some extent by the chiiaoter 
' ^ the soil on which it is grown, for under other conditions the farmer vdD .deiSrd' ;; 
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to utilise some of the latent fertility of the soil. As a guide to what may be ex- 
peoted in this oonneetion it may be stated that sandy soils are deficient in practically 
all the elements of plant food and peaty or swamp soils deficient in the mine^ 
constituents (phosphoric acid and potash), whilst clay soils are usually well supplied 
with potash. 

Because of the large tonnage produced, a crop of fodder maize removes from 
the soil a very considerable amount of plant food. A 10>ton crop, which is only a 
fair one, will remove about SOlbs. of nitrogen, SOlbs. of phosphoric acid, and 70lbs. 
of potash. Of these constituents nitrogen is much the most expensive, relative 
ratm per unit being : nitrogen 12 /6, phosphoric acid 4 /2, potash 7 /4. ♦To suplpy 
the whole of the quantity of nitrogen required by means of commercial fertilisers 
is economically impossible. Fortunately it can be supplied indirectly and without 
cost by sound farming methods, as the result of growing a legume, e.g., subter- 
ranean clover, to precede the maize crop, for legumes have the ability to collect and 
store up this valuable plant food from the free nitrogen present in the air. Sub- 
terranean clover is a legume, and grows most luxuriantly throughout the Dairy 
Belt. It should therefore become an established practice to arrange that the maize 
crop follows clover pasture after the second or third year, though this is not so 
necessary in peaty soils. When maize is to succeed clover the land should be 
ploughed up sufficiently early in the winter to enable the clover roots and stubble 
to become partially decomposed and incorfjorated with the soil before the maize 
is planted. 

Farmyard mantire or any coarse maniu*e can be applied with very great ad- 
vantage and in any quantity with perfect safety to this crop. There is no danger 
of heavy dressings injuriously affecting maize, as would be the ease if applied to 
the wheat crop in the Wheat Helt. Nor is there any need to wait imtil it rots 
before spreading it on the land intended for maize, for the cultivation which must 
be given the maize crop will destroy the weeds which may grow from the unrotted 
maniu*e.' It can be sprt'ad with advantage on the subterranean clover or legume 
sod as fast as it is made and ploughed in at convenient times. The maize plant, 
because it is a gross feeder, can make use of the coarse unrotted manure, and it is 
assisted in this direction by the fact that it makes most of its grow^th during the 
summer when nitrification and other natural agencies are most active, and in con- 
sequence a larger proportion of the plant food constituents are made available than 
would be the case if the (irop were grown in the winter. 

Because of their usual deficiency in phosphoric acid, it is probable that on all 
our soils it will bo advisable to supplement the application of stable manure, and 
the pleunt food accruing from the turning in of the clover sod with an application 
of superphosphate, and on sandy and peaty swamp soils with some potash. 

Pending the securing of definite local information regarding the crop recjuire- 
ments under our conditions of soil and climate, it is recommended that the fertiliser 
xised on clay and alluvial soils which are usually well supplieil with potash be 2^ 
owt. of superphosphate per acre. On sandy, peaty and sw^amp soils, w^hich are 
usually deficient in potash, an addition of J cwt. of sulphate or muriate of potash 
per acre to the superpiiosphate is also recommended. If the maize be planted on 
land other than peaty or swamp soil which has not had subterranean clover or other 
legume preceding it, it will be advisable to add at least a half cwt. of sulphate of 
ammonia per acre to the above fertilisers. With this latter addition the fertiliser 
will be of simflar composition to the Potato Manure E put up by the fertiliser firms. 


* A Mfiber tmH la 1% ot 1/I00t4i part of a ton and Is, therefore, equal 22 -4lb.{n€arly 22Pb.). Just 
fts a atonn of litfo, la a eonventional tonn used in connection with the sale of potatoes, so unit is a conven- 
adnid terns to laolUtate easy calculation alien reducing the prices of fertilisers to a common basis for 
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The fertiliser can be applied at the time of [Wanting, but as it is risky to have 
potash fertilisers in direct contact with the young rootlets, provision should be 
in^de to prevent this either by stirring the fertiliser into the soil before the seed is 
planted or by some other method. 

Cultivation after Planting. — Much if not the whole of the success which will 
attend the cultivation over a largo part of the Dairy Belt will depend upon the 
cultivation given to the soil after the crop is planted. A huge crop- up to 20 
tons — which the maize plant is capable of producing in a short time, requires a 
considerable quantity of moisture and ]>Jaiit food. By cultivating the soil between 
the rows of plants, the weeds wtiich would rob the maize of both moisture and 
food are destroyed, the moisture is conserved by reducing the loss resulting from 
evaporation, and the soil is aerated and the natural agencies stimulated to make 
plant food available. Realising these facts, it can b<' readily understood how im- 
portant a part ‘‘ intertillage” — or cultivation between the drills plays in the pro- 
duction of this crop, and especially where the summer moisture is limited. It may 



Maize Cullivator 


be advisable to cultivate the soil before the young plants have ap peared above the 
ground, if warm rains have occurred and the w^eeds an^ germinating rapidly. Such 
instances are likely to be rare. Almost invariably, however, it- will be found that 
intertillagc is desirable as soon as tlie rows of plants (‘an be s(?en, and this should 
be continued as often as may be nocssary to keep dow n weeds and maintain a loose 
layer — a “ blanket mulch” of earth on the surfa(*e. 

The cultivations should begin soon after the seed is sown and continue 
nearly as high as a man’s head. A light spike tooth harrow can be run over th 
crop until the plants are about six inches high, after which a single horse cultivator, 
which will go between the rows or a two-row^ cultivator, which will straddle the 
rows, shouM be used. The depth of cultivation should be from two to three inches 
Deeper cultivation is likely to injure the roots wdiich grow within a few inches of 
the siu’face and soon extend from row to row. 
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Under most conditions three or four cultivations will be sufficient, though 
occasionally more will require to be given. A badly prepared seed bod, a heavy 
growth of weeds, and frequent showers will increase the number necessary for the 
best results. 

» 

For areas up to 10 or 15 acres the single horse hoe or eultivcftor, similar to that 
shown in the illustration, is very suitable. This is light to handle, and with prac- 
tice a smart driver can become so expert as to destroy frequently weeds which may 
be found growing between the individual plants in the drill. 

For larger areas than 15 acres a double- row cultivator of the same type, and 
which will straddle the rows, can bo fibtained. 

Harmatinri. — When required for grain the most common practice is to allow 
the crop to stand in the field until the grain is quite ripe, a condition which is in- 
dicated by the husks becoming dry and hanging down. These are then gathered 
by hand and husked in the field or in the barn. 

Unless the grain is cpiite dry when gathered it should not bo stored away with 
the husks on, as it is likely to heat and mould. Until thoroughly dry the cobs can 
be stored only in open sheds which admit of a free circulation of air. 

After the ears are husked and the grain tlioroiighly dry. they recjuire to have 
the grain shelled off them. This is done slowly by holding the cob in one liand and * 
forcing the grains (»ff w'ith the thumb and palm of the other hand or by the core of 
another cob. Shelling is done more expeditiously by maize shelling machines 
operated by hand or power. / 

The maize grain is a very concentrated form of food, similar in value to wheat. 
On account of its hard character it is usually cracked before being fed to stock. It 
is oxtromely useful for feeding to farm horses, and has not the same injurious 
effects as is <»xpcricnced with wheat. Larg<‘ (juantities are, however, somewhat 
heating, though in .some parts of the Eastern States it is practically the only grain 
fed to horsf»s whicli an» working hard. 

For the best results, as a (‘ou(*entrate for milking eows, it reipiires to he mixed 
W’ith some more nitrogenous food, such as jieas. 

Kor pig raising, the twin ally ot milk production, maize grain ranks very liighly 
and is complementary to the separatoil skim milk left on the (lain farm, as this is 
rich in proti'ins and a^h, and in conaeijui'iice balances the maize, which is rich in 
carbohydrates. 

The **eor<'" or cob ” has a slight feorlmg value. Some farmers grind the 
w^liole of th(* imr, /.c., tlu' grain and tht* eoh, together, and the meal tlius produ<*od 
is then known as “ (’orn and C ‘oh meal. It is diflieult and expensive to grind the 
core to a reasonable dt'gree of lineiiess, aufl it is somew hat doubtful w’liether the 
feeding value of the “ conU’ is worth the cost of grinding. In this connection it 
is believed that the principal fun(*tion of the *’ core in such meal is to lighten the 
mixture, thus facilitating the digestion of the ground corn grain. 

The unit by wdiich maize grain is sold is the Inishel ”. The bushel proper is 
a measure of capacity, hut maize is not measured hut weighed, and tlie term 
“ bushel,” as undemtood in connection with maize, is a conventional one and means 
561b8., which is the approximate weight of a measun'd bushel of gram. To sell a 
bushel of maize is therefore to sell 56lhs. weight. About Tfilbs. weight of “ oars ” 
will produce about 561bs. (1 bushel) of grain. 

The stalks and leaves — “ stover”— whicJi are left after the “ears” have been 
removed contain about one-third of the total food produced by the plant. There- 
fore much will be lost if this is not saved. If left in the field its food value rapidly 
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diminishes. Because of this the more modem practice is to cut the crop (stalks 
and grain), after the grain has commenced to colour and dent, and tie the bundles 
and stook them until the grain is dry and the stalks cured, say, five or six weeks. 
The cobs are removed and the fodder stored away until required. 



The “ stover is not eus valuable as the maize fodder (green stalks with lui- 
husked cobs attached) but is very useful for idle horses, and for the maintenance of 
dry cattle over the winter. Its value is enhanced when the stalks are run through 
a chaff-cutter or shredded, i.c., dealt with by a machine which tears the stalks into 
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strips or shreds, and known as a “ shredder.” Machines are now available which 
will take the corn stalks with cobs attached and deal with the whole material, husk- 
ing and shelling the cobs and shredding the leaves and stalks in one occupation. 

Henry, in his “ Feeds and Feeding,” has pointed out that the results of ex- 
periments conducted by Ladd, at the New York (Geneva) Experiment Station, 
show that the nutrients in a crop of maize increase very considerably from the time 
of tasselling to maturity. When tassellod the crop weighed nine short tons 
(18,0451bs.) more than eight of which were water. The weight of the crop con- 
tinued to increase until the grain reached the full milk stage, after which it de- 
creased. Between the milk and glazing stage there was a loss of water, but a 
remarkable increase in quantity of nutrients, as shown by an increase of over a ton 
of dry matter in 17 days. From the glazing period until fully ripe there was a 
further slight increase in nutrients. The results show that through the various 
stages until the “ glazed ” period there is a constant and considerable increase in 
the nutritive value of the plant. Because of this the crop intended for fodder 
should not be harvested before the grain is glazed. For silage purposes it should not 
be delayed beyond this period, as the ])lants then contain the proportion of water 
required for good results. 

The green crop can then be cut with a short scythe, cane knife, or hoc. For 
large areas a special machine known as a “ maize harvester ” is on the market. 
This machine cuts the stalks aiul binds them into bundles, just as a reaper and 
binder deals with the wheat crop. The advantages of such a machine when making 
silage are obvious. 

For silage the green material is placed at once, preferably chaffed, into the 
“ })it,” “ trench ” or “ above ground ” silo, or unchaffed into a stack. It is im- 
portant for those who have silos to realise that if desired the material can be used 
from the silo immediately after being placed therein. In this way the silo acts as a 
store house to enable a green croj) to be harvested at its most nutritive stage, and 
used whilst in that condition. 

The green fodder can be made into good coarse hay, and for this purpose should 
be tied into handy sized bundles or sheaves, and a number of them, say, five to 
seven, stocked together in the field \mtil thoroughly air dried. It should then be 
placed under cover and chaffed before being fed to stock. The disadvantage of 
making it into hay is the long period necessary for curing — five to six weeks — diu*ing 
which time a considerable amount of food material is lost. 

V aluable as the maize fodder is, it must be recognised that it is not a complete 
food in itself for dairy 8toc‘k or working animals. J ust as bread forms a very solid 
foundation in the dietary scale of human beings, so maize fodder, whether as silage 
for milch cows or hay for horses and dry cows, can play a similarly useful part in 
the rations of form animals. Even well-cared-for '‘stover” has a greater feeding 
value than is generally I)elieved, and is most suitable for idle stock during the winter. 
All forms of maize fodder can be utilised to supply in a cheap way the bulky and 
carbonaceous part of the food required by milking cows. To obtain the great 
benefits capable of being derived from its use with milking cows or young stock, it 
requires to be fed in conjunction with some legume, such as the clovers or lucerne, 
which should be grown on the farm to maintain, arul even increase, its fertility and 
at the same time supply the protein and ash, the food constituents in which maize 
is somewhat deficient. 
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DOWNY MILDEW OF TOBACCX)- 
Two Recent Outfateaks near Perth* 


SPRAYING AND OTHER NECESSARY PRECAUTIONS. 

H. A. Pittman, B.Sc. Agr., 

IMant Pathologist. 

It is desired to draw the attention of all tobacco growers in this State to two 
recent serious outbreaks of Downy Mildew {Peronospora sp.) (so-called '^Blue 
Mould”) of tobacco in seed-b(?ds at Middle Swan and Belmont. 

In view of these outbreaks and the extreme seriousness of the disease, tobacco 
growers in all parts of the State are warned to take no chances of having downy 
mildew break out on their seedlings, but to spray them as a routine precautionary 
measure with 4-6-50 Bordeaux mixture at weekly intervals from tlie time the plants 
reach the four-leaf stage until they are ready for planting out. After the young 
plants have recovered from the shock of planting out, one further spraying as above 
may be given, but should not be required under normal weather conditions, as 
downy mildew (so-called ^Odue mould”) is essentially a seed-'bed disease in this 
State. 

There is a tendency on the part of many growers who disinfect their seed-beds 
before sowing, and who use disinfected seed, to consider that these two precautions 
are all that are required to safeguard the plants from this dread disease. Nothing 
could be more fallacious, as there ai’e so many different and unsuspected ways in 
which the disease may be introduced on to a property that the only safe procedure 
is for the grower to assume that it will inevitably occur each year unless the plants 
in the seed-bed are ]ieriodically sprayed with Bordeaux mixture as recommended 
above. Not to do this is like expecting an amy to successfully withstand the on- 
slaught of its adversaries without providing it with any weapons of defence. Bor- 
deaux mixture, properly prepared, and applied as often as is necessary to keep the 
young growth covered with a thin film of spray (nc., at about weekly intervals), 
is an effective defence against the onslaught of many downy mildew fungi; but it 
is powerless to cure the plants after they have once been successfully attacked.* 


OTHER NECESSARY PRECAUTIONARY MEASURES. 

Certain other precautionary measures must be taken in addition to those already 
mentioned, so as to leave no stone unturned in an effort to secure liealthy seedlings 
for planting out. These include the keeping of the surface of the seed-bed as 
as possible, watering the seedlings only when absolutely necessary, and then iri the 
mornings, never at night; the maximum possible exposure of the seedlings to sun- 
light; earhf thinning of the seedlings so as to allow plenty of air and sunlight to 
surround each plants and efficient covering of the seed-beds at night to keep up the 
temperature and during wet weather to keep the plants dry. Further, the keeping 


• Experience in raany part« of the world indicates very clearly that “home-made” Bordeaux 
Mixture ha« much better fungicidal and adhesive properties than most of the so-called “Bor- 
deaux” proprietary substitutes. In addition, the “home-made” material, if properly prepared, 
4s much less likely to “burn" the plants. The writer recently witnessed a tobacco grower 
spraying bis tobacco seedlings with a proprietary “Bordeaux” which was so useless that, even 
when applied at twice the recommended strength, no vestige of spray was to be seen on the 
plants several minutes after it had been applied. 
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down of insecft pests which may introduce the disease from other properties or 
spread it rapidly when once it lias been introduced, should be given attention. 
Growers should refrain from visiting one another’s seed-beds and should plant out 



Fig. 1. UiKler-surtncc of tobacco leaf badly affected with downy 
mildew (Pironospora .s’P showing the chcaracteristic shrivelling of the 
affoctod jiorlions aJid Ih? very co])ious production ot white, greyish, or 
violet-tinted fruiting bodies (c>^ni<liophorcs) on the under-surf ace. 

The lower right portion of the leaf is still healthy. 

Aftrr MfUNh'Jffon, Qutt nslan'l A(jra\ Journal Aupust, lOHl. 

their seedlings as soon as pohsible, as the disease is usually of very little eonsef|uence 
once the seedlings are planted out. 

The covers to the beds should be water-tight and should have a ]>ronouneed 

i slope so as to shed the rain outside the beds and keep the plants (jiiite dry during 

wet weather. 
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The remains of each season’s plants should be destroyed as soon as the final 
han^esting of leaves is over, so as to prevent the carrying over of the disease from 
one season to another on over-wintering plants. If this work is left until the heavy 
autumn rains arrive it is very difficult to successfully burn the old plants. This 
work should certainly be carried out at least several 'weeks before any new seed-beds 
are prepared. 

Seed should not be sown too early. In both of the instances referred to in the 
opening paragraph of this article many of the seedlings were already planted out 
in the field by the middle of August. On one of the properties seed was sown 
on the 18th April. This is simply courting disaster. The earliest sowings should 
not be made before the end of June. 

PREPARATION OF BORDEAUX MIXTURE IN SMALL QUANTITIES. 

Spraying should not be done during the heat of the day or when the plants 
are drooping, but during fine dry w(*ather, and preferably in the morning when the 
leaves are dry. 

The directions for preparing approximately 4-0-50 Boidenux mixture (actu- 
ally 4-6-48) in small (piantities are as follows: — 

Take 4 ounces of bluestone and dissolve it, using hot water if desired, in lUj 
gallons of water in a wooden, earthenware, copper, bron;?:e, glass, or enamel vessel 
(metals other than those mentioned should not be used, as they are attacked by the 
bluestone). In another container of any kind slake 6 ounces of best (luality, freshly 
burnt stone or quick lime in another Uo gallons of Avater (air-slaked lime is useless 
for preparing Bordeaux mixture). 

Then pour these two substances, after cooling, simultaneously through a piece 
of coarse cloth or brass strainer (to remove pieces of grit, etc.) into the spray out- 
fit and apply to the plants immediately, using a fine mist-like spray Avhich will 
thoroughly cover but not drench the foliage. 

If any spray is over after each treatment, it must be discardetl, as Bordeaux 
mixture rapidly deteriorates on standing after being prepared. 

A rough but useful test which should always be carried out after the Bordeaux 
mixture has been prepared and before spraying the j)lants with it, is to dip the? 
clean blade of a penknife or a bright piece of iron such as a roughened-up shiny 
nail into the mixture for several minutes. If the mixture, by any chance, does not 
contain enough lime, a reddish-brown deposit of copper Avill form on the iron, and 
more lime should be added until, on further testing with a fresh knife-blade or shiny 
nail, no stain is obtained. If this test is always carried out befon* spraying with 
Bordeaux mixture there need be no fear of burning the plants wdth the spray. 

STOCK SOLUTIONS OF BLUESTONE AND OF LIME. 

Where Bordeaux mixture has to be used at frequent intervals it is a decided 
advantage in many ways to make up stock solutions of bluestone and of lime as 
follows : — 

1. Dissolve any desired quantity of bluestone (say 10 lbs.) in w^ater in a woodeji 
barrel, or earthenware, enamelled, glass, copper, brass or bronze vessel, at the rate 
of 1 lb. of bluestone to every gallon of w’ater, by suspending the bluestone just 
below the surface of the water in a piece of sacking from a stick placed over-night 
across the container. When all the bluestone has been dissolved the solution then 
contains 1 lb. bluestone to the gallon of solution. 
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2. Into miothor container of any kind place a weigliecl-oiit quantity of quick- 
lime (say 10 lbs.), then add water little by little until the slaking is completed, and 
finally add more water to make the final volume of the ^bnilk of lime” equal to the 
same number of ^^allons as tlie number of pounds^ wei,^ht of quicklime taken {i.e., 
say If) p:alIons). This mixture now (jontains the equivalent of 1 Ib. quicklime to the 
gallon of ^bnilk of lime.” 

PRKIL\RAT10N OF BORDEAUX MIXTURE FROM THE STOCK 

solutions. 

To make 4-G-50 Bordeaux mixture from these stocks, firstlif, take 1 cpiart blue- 
stone stock solution and dilute it in a wooden barrel, or earthenware, (*namel, brass, 
copper, gIas'^, or bronze container with water to make 1^,2 gallons. 

SccoiulUf, take pints lime stock solution, after stirring thoroughly to evenly 
distribute through the water the lime which has settled, and dilute with water in 
any sort of container to make gallons. 

Then thirdhj, pour these two lirjuids together simultaneously through a piece 
i)f cloth or brass sieve to remove grit and coarse particles, thus making Tl gallons 
d-fi-oO Boi’deaux mixture. 

Blue>tone stock solution prepared as above will keep indetinitely. Lime stoi'k 
-^olution jirejiared as above will keep 12 months with a loss of only % lb. per cent, 
active lime. 

When finished with each stock solution, each time, make a mark at the top of 
tlie Ihpiid and rejilace any ('vaporated wmter before using again. 

I'se a separate ^essel for dipping out the recjuired amount of eacli sto<-k solu- 
tion, so as to prevent deterioration of each stock. 


TXt’REASTXG THE SPItEADlNG AND ADHESIVE QUALITIES OF 

THE SPRAY. 

The spreading and adhesi\e (pialities of this sjiray may be considerably in- 
creased by adding ^ 4 pint of swTet skimmed milk, or V2 ^ iloiir, or 2 to 

d ozs. of good-(|uality soft '^oaj), or to 1 oz. of calcium caseinate spray spreader, 
or to 1 oz. of powdered skimmed milk to every three gallons of spray immedi- 
ately jirior to using. In the case of the flour, .>ofl soap, calcium caseinate or 
]'»owdered skimmed milk, mix np tlioroughly with a little water before adding to the 
spray. Then mix thoroughly through the spray. In the case of the soap it is very 
important only to add immediately before spraying. All the* spraying utensils 
sliould be thorongldy washed out after u^e, 

• 

FPRTHER INFORMATION. 

Furtluw information re the downy mildew disease of tobacco is obtainable in 
leaflets Nos. 320 and 320a, or pages 204-72 and 07-103 of this Journal for June, 
1031, and March, 1032, res])eetively, and on Bordeaux mixture in Leaflet No. 314, 
or on pages GOO-600 of this Journal for December, 1930. 

CONCl.USlON. 

As the writer has always contended (loc. cit. prevdoiis paragraph) no single 
measure will of itself suffice for the control of such a serious disease as the downy 
mildew disease of tobacco. Early destruction of all remains of tobacco plants at 
the end of the season; eradication of wild tobacco {Nicotiana suaveoJens) and any 
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other Nicotiana species growing in the locality; the use of healthy seed or seed dis- 
infection; seed-bed disinfection or the use of completely new sed-beds each year; 
early thinning out of the seedlings so as to have only one plant to every square inch, 
or, even better, two square inches ; the maximum possible exposure of the seedlings 
to sunlight; watering of the seedlings only when absolutely necessary and then only 
in the mornings, never at night; keeping up the temperature as much as posSSible 
at night ; the use of sloping covers to the bedsi which will shed the rain during wet 
weather; routine weekly sprayings with home-made Bordeaux mixture; seasonable 
sowing of thie seed, and the planting out of the seedlings^ intb the ilsltl as soon ar< 
possible after the danger from frost is over; all these operations must be regarded 
as integral parts of the process for raising downy-mildew-free tobacco seedlings. 

The raising of tobacco seedlings is not an occupation to be undertaken by the 
average “man in the street/’ or even by the average farmer. Tt is a .iob for a 
specialist. 

My observation of many tobacco seed-beds convince me that the great majonty 
of tobacco growers have still a great deal to learn as to the ]>ro(luction of sturdy 
tobacco seedlings, f|uitc apart from keeping them free from the i*avages of downy 
mildew. 


Wilson Patent Cooler. 


This advertisement announces our New Service 
Department. If your Wilson Patent Cooler 
is beginning to look shabby now, write to — 

E. WILSON, WOOROLOO, 

for particulars 

“How to Renovate a Wilson 
Patent Cooler.” 

The right quality hessian is supplied, cut, fitted and 
sewn, ready to slip on. 

Aluminium paint, brush, twine, needle, and any 
spare part supplied. 
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PASTURE HARROWS. 

CHEAP METHOD OF MAKING CHAIN HARROWS FROM OLD 

HORSESHOES. 

H. G. Elliott. 

The use of elhcieiit pasture harrows is desirable, and is one of the benelicial 
features of the new system t»f pasture management. If fanners carry out the 
regular and even distribution of the drop])ings, it results in more even growth as 
the season progresses and reduce'^ the tendency of having tufty, un])alatable pasture 
produced. 



(’haiii Ijnrrows made from old horse shoes. 


A ('heap and efiieeint method of making chain hari’ows out of old horseshoes, 
for spreading tlie dropi>ings of animals, has been rei'eived trom Messrs. AVilkiiison 
Bros., of Millbrook, Albany. The accompanying plu'tograph illustrates the method 
used for making. 

Messrs. Wilkinson Bros, state that to make a set for two light horses to pull 
easily it requires 277 shoes; tliese are arranged so that there are 21 across and 
17 down. 

The shoes are heated and rounded so that the ends arc slightly overlapping. 
Six lengths of plough <^hain are used for connecting the harrows up with the front 
bar. At two places, about one-third and two-thirds of the way back from the front 
bar, spreaders in the form of quarter-inch bars are used. These are comprised of 
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three short bar lengths joined together by rings. The short lengths allow for the 
irregularity of the ground when the harrows are in oi>eratic)n. The spreaders are 
only connected to the outside shoes. 

This home-made harrow has been operated very successfully by Messrs. Wilk- 
inson Bros., and they state that it breaks up the dropping's of animals that have 
been out in the paddock throughout the summer months. 


CHEAP SILAGE CONSERVATION* 

G. K. Baron-Hay, 
iSuj)ejintendent of Dairying. 

The climate of the greater part of the South-West agricultural area of this 
State, resulting in a more or less protracted dry summer, makes it imperative for 
all farmers to consider means whereby fodder can be conserved for hand feeding 
during those months of scarcity. For dairy cattle it is imperative that this foddei 
should be of a succulent nature, so as to replace green herbage as far ns possible. 
The only certain method of carrying this out is by the preservation of Avinter crops 
in their green state in the form of silage. 

Although overhead tub silos are recommended where they can be cheaply con- 
structed, the writer does not believe this expense justified on a dairy farm in tin* 
initial stages of development. 

In certain districts where timber is cheap, ''face-cut” silos may bo economically 
erected, as described in an article by Mr. M. Uullity in September issue of “Journal 
of AgTiculture,” 1930. These silos are common in the Manjimup-Jardee area, 
which are near to the timber mills with cheap seconds and j*ejcct timber available. 
The folh)wing })articulars are given by Mr. Cullity. 

This silo as erected is square, having usually 8 to 10 feet sides. Tlie construc- 
tion is very simple, and may be seen in a glance at the accompanying photographs. 
Four comer posts are erected, round bush poles being just as suitable as sawn 
timber. (boss bearers are inserted on the inside of the i)osts in a liorizontal 
position. The face-cuts are then fastened vertically to the inside of these, and 
arranged so as to have as smooth a surface as possible iiiside. 

The cost of the silo is very small; an idea of it may be obtained from the 
following figures given by Mr. W. Kjellgren, of Middlesex, Jardee. llis silo is 
8 feet square and in all is 17 feet in height, but, as it has been erected in an old 
pit 6 feet deep, it stands only 11 feet above ground. The materials for this were 
as foIloAVS, Mr. Kjellgren making no allowance for his own labour, being concerned 
only with the actual amount of cash having to be paid out: — 



£ s. 

d. 

32 face-cuts 17ft. x 1ft. x liii., at Is. each . . 

. . 1 12 

0 

9 feet 4in. x 2in. . . . . ' . . 

. . 0 12 

0 

Nails, 4 to each board on each batten . . 

..0 6 

0 


£2 10 

0 


Labour charges were not made, as Mr. Kjellgren contended that the whole was 
erected during slack periods, and periods of broken time when no other useful 
work could have been attempted. 
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Another fnrmer using this same type of silo is Mr. W. Cox, of Jardee. In 
this case the dimensions were 9ft. x Oft. x 18ft., the bottom of the silo being 
4 feet below ground level. The face-cuts used were wider than those obtained 
by Mr, Kjellgren, being up to 18 inches in width, and the consequence is that 
more wari>ing has taken place. Mr. Cox intends to either replace these warped 
boards with narrower ones, or split them, giving a better hold on to the bearers, 
minimising the tendency to warp. 

Th(? cost of thi>, silo without labour charges was £4, including beard’s, face- 
cuts, nails, and cartage from the Jardee mill, approximately six miles. 

An illu‘'tration of this silo is shown below. 



Illustration I. — Faceciit Silo erected by Mr. W. Cox, Jardee. 


Mr. G. F. Combs, of Jardee, is another who has been particularly successful 
in using this type of silo. This silo w'as estimated by Mr. Combs to have cost 
£7, including the charge for labour used in its construction. This one differs from 
those previously described in that it is wholly above ground and that, in general, 
narrower boards liave Ikk'u used, mainly flooring board size. 

In 1928-9 season a <'ompai*ison was" made by the writer of the measured 
loss in these silos as against the measui*ed loss in open stacks. There were some 
very bad attempts at making silage by both methods, but the worst failure with 
the face-cut silo could not be compared with the loss made in several stacks. 
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Much of the loss was caused Ijy lack of knowledge of the i>rocess of ensilage, 
crops being cut too late, left too long before carting in, aJid bad stacking and 
trampling being responsible in many cases for building up the Avaste beyond a 
reasonable figure. 

The summary of the compaj’ison above referred tt) showed that the average 
loss in the face-cuts was one-half only of the loss in the stacks. One or two 
stacks inspected were complete failures, while the worst face-cut was better than 
the best stack, 1 am referring here still to the amount of loss, noi wishing to 
make any comparison between the ^]uality of the silage made by the* two processes. 

The disadvantageh most frecpiently quoted against this system is that of 
ditficulties in filling and emptying. This seems really great, but only then when 
compared with the stack, and even then the disability appears greater than is 
actually the case. In the stack the material is forked direct from the cart or sledge 
on to the top of the stack, Avhile, in the other type, the tilling lakes place either 
over the top of the structure or else through the doors which are lett in the better 
type. A Avhip-stick arrangement is u.sed by Mr. Grumpelt for iiUing, while 
Mr. t’rawley has a special loading fork and derrick. The unloading problem 
where doors are left at convenient heights is no ditTerent li'om that ol a stack. 

A few points that in reducing waste by this mc'thod ai’e enumerated 

below : — 

1. When wide face-cuts are used, they should be secured to the ])attens their 
whole width, otherwise warj>iiig will occur which will allow more aii' to reach 
the curing silage. Where green boards only can be obtained, it is much prtderable 
to use narrow boards, as t!'e tendency to warp is minimised. 



2. The vertical boards should be as close together as ])()ssible so as to exclude 
air. 

3. Where possible it is advisable to have the bottom of the structure below 
ground, as air is completely excluded in thi^ ^portion. Four or five feet below 
ground level is not inconvenient. 

4. Some of the waste in the square corners may be eliminated by placing in 
the angle about the position of the cross bearers a small batten, to which face-cuts 
may be nailed on the inside, so doing away with the right-angle corner as shown. 

The following applies to stack, pit, and other methods of ensiling: — 

5. The crop should be cut early. Where ordinary pastures are concerned, 
cutting may take place late in September or early in October. T^s wast^ w^iil 
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result from silage made at this season than would be the case with later cutting. 
Cutting earlier than thib would result in a too sappy or mushy silage with a con- 
siderable loss in feeding value. 

The farmer in any case must arrange his work so that his ensilage season is 
hnished before his paddocks are ready to cut for hay. Once the time for hay- 
cutting arrives, the farmer’s energies are more profitably devoted to making hay. 

6. Only as much material should be cut in one day as can be carted in and 
placed in the silo on that day. The usual method on most small farms is to cut in 
the morning and earl in during the afternoon. 

7. The material first cut sliould be first carted. 

8. In loading the silo, the material should be spread evenly and well 
trampled, paying most attention to the sides and corners. When leaving at iiight 
have some handy weights close by for laying on top. A few planks and sand-bags 
.serve the purpose; when full, c(‘ase cutting for a while till subsidence takes place. 
A convenient method of deciding wdieu the recommence loading is to wait till the 
heal generated in the material can he felt in the top layer. This applies more 
particularly to where the mat(’rial can be carted in fa^t. This filling and waiting 
to sink lias to be coiitiiined for some time. Of course, the more carefully this is 
done, the more malerial ensiled and the better the resulting material will be. 



Commencing to fill a “treneli” or clamp" silo on property of Mr. Davis, 

Gnowangorup. 

In arcus of lighter rainfall or very dry condition.s during summer mouths the 
pit or trench method of conserving silage is to be recommended. Success in the 
case of the stock is dependent on a considerable proportion of tlie green material 
being clover. This is not possible in the drier areas, where the crop to be ensiled 
is usually a cereal. 
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The following notes regarding the making of silage by the trench method may 
be useful. 

Ohoosing the Site for Trench — The .site chosen sliould be elevated and 
well-drained, and as near the feeding troughs as practicable. A clay soil is prefer- 
able to a loamy one, but sandy soils should be avoided. In a sandy soil the seep- 
age of water into the trench from the surrounding country would be considerable, 
any may act detrimentally on the silage. Should the drainage of the site not bu 
good, a drain two feet dee]) should be dug round the trench after its completion, 
which will carry away surface water, and also the water whicli will flow from off 
the trench top itself, as when full of silage and covered with earth, the finished 
trench has the appearance of a mound 

Excavating the Trench , — Having cho.sen the site, the surface dimension.s of 
the trench should be marked out by four corner ])egs. The dimensions of the bot- 
tom of the trench should also be marked out, so that the slope at each end may 
be properly estimated. The area pegged out is now ])loughed with a suitable 
])lough, the single-furrow mould board being usually found the most convenient. 
The earth a.s it is ploughed may be scooped out with the ordinary dam-sinking 
scoop. The excavated earth should be placed on the sides of the trench, as it is 
necessary to leave the ends open for convenience in filling. A sloin* of one in three 
should be left at either end so that the horses can get in and out when excavating 
and so that in filling, the carts can be driven through the trench, which will assist 
in packing the inateriid ensiled. 

The sides of the trench should be ke})t as near vertical as ])<).ssil)le, even if u 
little spade work is necessary. Having the sides vertical will minimise wastage, as 
the material can settle uniformly. When .scooping out the trench it is advisable 
to scoop a little hollow at the end which it is intended to 0[)en first. This is to 
enable any drainage water that may get into the silo after it is, o])ened, to collect 
in this hollow, and so not penetrate into the silage. (See diagram.) 


th£ ' trench" :>tLo 

- 60 rj — 



t,ONClTUOINAL iiECnON ^ 

From page 349, Vol. 1, Scrptember, 1924. 


Size of the Trench , — It is not advisable to make a smaller trench than one to 
hold fifty tons of silage. A convenient size is one to hold eighty tons, and such 
a trench would require twenty acres of an oat and pea crop to supply the neces- 
sary material, taking an average yield of hay as one ton per acre. 
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The following table will give the dimension i? of trenches to hold 80, 72. 64, and 


56 tons of silage: — 

Surface length 
Breadth 

Depth at centre of trench . . 


so tons. 

72 tons. 

64 tons. 

56 tons. 

feet. 

feet. 

feet. 

feet. 

60 

60 

60 

60 

20 

18 

16 

14 

7 

7 

7 

7 


In each case a .slo])e of 1 in 3 is allowed at either end. 


Crops to Grow. — Maize, in districts where it can be grown, is undoubtedly the 
juost economical crop to grow for silage, because of the large yields obtained 
Crops of maize not inlrcHjuently yield as high as 25 tons y)er acre of green material 
When maize is groAvn for silage it should be cut when the cob is well formed and 
the grain i^ in the doughy stage. It wull be found that at this stage the lower 
leaves are tuniing brown. Where maize can be grown, however, it is often pos- 
sible to grow })erinanent pasture, and silage in such districts is to be looked upon 
as a wise insurance against a failure of thi}> pasture, and of summer crops. In the 
greater portion of the State, where silage is most necessary, it is not yiracticable 
to grow maize, and resr)urce must be had to the winter-grown cereal crops. 

Cereal cro[)s should be cut a little earlier than is usiuilly done for hay, that 
is, wlum the grain is in the milk stage, and the straw just starting to change colour 
at its base. 

In some portions of the State the spring growth of natural grasses and wild 
oats is considerable, and such material <‘an be made into silage, and is best cut 
when the majority of the jilants are in tlower. If the grasses have harsh and 
fihn)us stems at tliih ^tage. tlu'\ should he cut before llowering, if necessary. 


FiUituj the Trench , — The material to be put into the trench is usually cut with 
a hinder, llioiigh a mower may he used. If the hinder is used, and the material 
tied ill sheaves, it is necessary to cut the liamL before putting the material in the 
silo. This enables the material to be more firmly packed, and also facilitates the 
em])tyirig of the silo. Tiie twine, in itself, is undesirable, as unless well softened 
by the fermentation of the silage, may possibly cause an obstruction in the alinion 
tury canals of animals fed on the silage. When filling, the carts may be driven 
into the trench before emptying; the trampling of the horses and the weight of 
the cart as ill as.sist to pii<*k the material, an important point, as the making of 
g(»od silage depends on the thorough exclusion of air, Avhich can only be obtained 
by tirm packing. 

AVlien cutting the cro]) it is ad\’isahle to cut only as much cro]) as Avill be 
loaded into the silo that day, as remaining some hours in the open will cause a lot 
of the moisture to be lost from the material. 

The trench should be filled until about three feel above the level of the sur- 
rounding ground, making the centre slope otf toAvards the sides ot the trench. IL 
may be necessary to top up the trench several times, as the sinkage is considerable, 
and may allow the surface; of the filled trench to be below ground level, wliicb is 
undesirable. When the filling of the trench is completed, earth is scooped back 
on the material, until a layer of earth of about 18 inches thick covers the wdiole 
area of the trench. If thought desirable, the material may be covered Avitb chulf 
bags before scooping on the earth, though it is doubtful if the little material saved 
is worth the sacks used to save it. The green material, under the considerable pres- 
sure of the earth, will sink some 18 inches to tAVo feet, and in the process of sink- 
ing cracks may apyiear in the cov'ering of earth. If aiiy such cracks do apjiear 
they should be filled in immediately or wastage may occur at these points, due to 
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the admission of air. With a trench such as has been described there will be very 
little waste, and if not required, the silage will keep almost indefinitely. 

On farms, however, where it is considered desirable to conserve fodder as silage, 
and neither of the above methods is applicable, then resort must be had to the stack. 

Method , — The building of stack silos should only be contemplated in order to 
preserve fodder, which would otherwise be difficult to handle economically. 

The early top-dressing of pastures is now almost universally practised through- 
out the Dairy Belt, and has resulted in a plethora of green fodder in the months 
of September, October, and November. It is probable that this flush season will 
*be considerably increased through the judicious use of nitrogenous fertilisers for 
top-dressing, and experiments will be carried out in this connection during the 
coming season. 

Once the growth of a pasture has become rank, then the feeding value is de- 
creasing, and the fodder should bo immediately consumed by stock, or treated in 
some other way, so that a fresh, young and more nutritious growth may take place. 

Should the weather pennit, which generally w’ill not be the ca.se before late in 
spring, meadoAV hay is recommended as the most economical method of conserving 
this nutritious fodder, as with Avell-made haj" there is little if any los.« in nutriment. 

It already has been found necessary in certain districts, however, to cut this 
rank growth early in spring, while rainy conditions still prevail, and it is in .such 
cases that the stack silo is recommended as a method of saving a large proportion 
of tliis fodder when in its most muntiou.s state. This silage, too, is a further pro- 
vision for ensuring a supply of green material for food in the summer months. 

The following points are necessary to ensure success with the stack silo: — 

1. The material to be ensiled should be quite green and succulent. A number 
of silos were noted in which the proportion of waste was over 30 per cent., due to 
the material being too dry. This admits an excessive amount of air, causing moulds 
to develop and allows too much fermentation. Such material should be made into 
meadow hay. 

2. A considerable percentage of clovers is desirable, the best quality silago 
being noted in those stacks where the material was almost entirely subterranean 
clover. Crops such as oats, wheat, maize, and sorghums are not recommended f<»r 
stack silage, owdng to the difficulty of pressing sufficiently to exclude air. 

3. The stack should be square, and should contain not less than 20 tons of 
silage. The .square stack ha.s less area exposed in proportion to volume than the 
oblong one. The minimum base for a stack should be 12 feet by 12 feet. * 

The following table shows the dimensions of the base of .stacks of varying 
capacities : — 

Round Diameter Feet. 

20 tons . . . . . . . . . , , . . . 12 

30 tons 14 

40 tons . . . . . . . . . . , . . . Hi 

50 ton.-. 18 

4. Grass should be cut for silage before seed-heads form, as the percentage 
of flbre increases very rapidly with maturity, leading to waste during fermentation 
owing to access of air. 

5. Clover should be cut while forming seed, and before wilting commences. 

6. Almost the only expense in the making of stack silage is that of handling 
the crop, which, without labour-saving devices, may be unnecessarily high* 
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The heavy work of loading ,i»n;en malerial on to drays or waj.tons may be con- 
siderably lightened by the use of the ‘^Tumble Sweep,” illustrated below: — 



Plan (tt (lotuiK of Onr-borf'C Tuiiiblo S\vft*p 


7. The stack may be completed immediately, but it will usually be found 
preferable to sj)read the buildinu over several days. This is no detrinu'iit and 
allows a certain amount of sinking to take jilace. It should he made as high as 
possible, 12 feet being a eoinenient height before -ettling takes place. Care mu-'t 
be used to ensure the stack is on a level base and that buildinu has been even, so as 
to allow for regular sinking, otherwise the stack will slip, open, and the material 
be ruined. 

Cutting, carting and stacking may be continued irre.s[>ective of the weather, 
whether rainy or fine. In order to prevent slipping, posts may he placed at eacii 
corner, more than four being undesirable, as likely to ]>revent even settlement. 

8. As each day’s portion of the staek is built, the sides should be scraped free 
from loose material, which otherwise would be wasted. 

9. The stack should he finished off flat at the lop, so that posts or phndvs may 
be placed thereon, and sack< of dirt or loose earth thrown on to assist in excluding 
the air by pressure — 9 inches of earth has been found (piite sulTlcient, or a layer of 
sugar-bags of earth placed on posts. 
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Subsidence is considerable, a 12ft, stack commonly sinking: to 5 or 6 feet within 
six weeks. 

10. An examination of a number of stacks has shown that, where the average 
depth to which air has intruded on three sides may be not more than 8 inches, on 
the side of the prevailing winds during tlie hot months the material has been de- 
stroyed to a depth of 18 inches, through infiltration of air and the drying effect of 



One-liorse Tumble Sweep being operated on farm of MesKPs. Buyley Bros., IJeiimark. 



Showing tumbling action of sweep, minimising handling the material. 
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the wind. It is recommended that this side be protected either by sheet iron or by 
bushes built against the stack, so as to break the force of the wind. 

11. Stacks should be opened from the top, a full layer not less than IJ inches 
thick being removed each day. Opening from the sides exposes a fresh surface 
unduly, causing waste. 



Feeding Silugf 11, C Barnsby. ClovHlv Farm. Prmboiton. 


12. Good clover milage (loe> not nee<l the atldition of a concinitrate when fed 
to cows of average ])roduction. When silage ih made from grass or cereal erops, 
however, disappointing results arc* obtained where fed alone to milk cows, ewes, 
or lambs. The addition of a eoiK'entrate such as oats, bran, linseed meal, jieas, (‘te., 
is then neeessary to iiu'rease the protein content, otherwise sipiplied by the legum- 
inous ero]). 




4f)8_ JOURNAI^O]^ AGRTC^^^^ rSEPT.. 1932 

THE COST OF FEEDING PURE-BRED COWS UNDER THE 
AUSTRALIAN OFFICIAL HERD-RECORDING SCHEMA 
WESTERN AUSTRALIA, J93J.32* 

(1. K, Baron-] Iay, Superintendent of Dairying:, 

L. C . Snook and H. G. P'i.uott. 

Since 1024 an accurate recnml has ]>een available re^rardin^ the costs of feeding 
the pure-bred cows under official test. Monthly visits to the herds under test are 
made by the recording official, who records the rations being fed, together with 
the butter fat and milk record of cows in the various herds. 

The following tables give the cost of feeding, together with other information 
relating to production, of the herds under test during 1931-32. 

The various foodstufl’s were valued at the averag(‘ rate ruling during the twelve 
months ended 30th June, 1932, as follows: — 



£ 

s. 

d. 

(%alf — Oaten or Whoa ton 

... 4 

0 

0 |)or ton. 

Loose Hay 

... 2 

0 

0 

Clover Hay 

2 

15 

0 

Silage 

... 0 

7 

0 

0 }X'r bushel. 

Oats (Crushed) ... 

0 

2 

Wheat 

... 0 

3 

4 

Bran 

... f) 

10 

0 per ton. 

Pollard 

... 5 

17 

0 

Linseed Meal 

... 12 

10 

0 

Lucerne Hay 

... 6 

0 


Green Lucerne ... 

... 1 

10 

0 

Oil Cake 

... 0 

12 

0 ]xjr ewt. 

Meat Meal 

... 0 

7 

9 per 50 lbs. 

Grains 

... 0 

0 

(5 for 75 lbs. 

Potatoes ... 

2 

15 

0 )H»r ion. 

Maize ... (J razed ... 

Sudan Grass y 

... 0 

2 

6 })er head. 
]X*r week. 

Barley ... J (‘haffed 

... 0 

0 

0 Per ton. 

Pasture 

... 0 

1 

6 per head 


per 


The results obtained during the period under review show that the low co-its 
arrived at during the previous year, 1930-31, have been maintained by breeder^. 
This is no doubt ])artly due to the increased provision of home-grown fodders, the 
pereentage of farmers providing silage being 02 per cent, this year, as against 37 
per cent, la.st year (1930-31). 

Table 1. 


(^OST OK FEED PER OALLON OF MIRK AKJ> PER EB. OF BITTER FAT. 


Year. 

j Average Cost of ! 
Feed per (W for 

9 months. 

' i 

(^ost of Feed to 
produce 1 gallon 
Milk. 

Cost of Feed to 
produce 1 lb. Fat. 

Average — 

£ s. d. 

d. 

d. 

1924-30 ... 

14 3 8 

5-54 

; 11*42 

1929-30 ... 

14 10 3 

5- 10 ! 

12*74 

1930-31 ... 

9 14 7 

3-63 

7*74 

1931-32 ... 

10 18 3 

i 

3-76 ! 

8*2) 


During the period under review the price of butter-fat has fallen slightly, the 
average price for 1930-31 being Is. 3d. per lb.; while for 1931-32 the average price 
has been Is. 2.37d. per Ib.^ 
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It is only by reducing the costs of feeding’ that the low prices received for 
butter-fat can be combated, as breedinj? higher-producing* stock needs several years 
to achieve success. The increase in the number of herds being fed silage is remark- 
able, and is further evidence, if any be required, of th(» value of this fodder for 
the economical prodiiction of milk and Imtter-fat. 


Tablk 2. 


VALVE OK HOME-iJROWN KODDER^. 


I 


Per llh. Cutter Kat ... 


A. 

W'ith Silag<‘ 
(10 herds). 


C. 

Without Silage 
(0 herds). 


Per (ent. in favour of 
herds liavuig Silage. 


7‘87 


9*02 



Per 1 gallon of Milk ... 


:V82 


418 


00 


One of the out, standing features of the results during 19P»l-32 lias been the 
excellent i>erformancc.s ])ut up by cows in lierds in the drier areas of the State; 
but on averaging the costs of feeding in these areas, the co.st is high in comparison 
with herds in the dairy districts jiroper, as is shown in the following Table i». 


Tahle ;l 

VOST OK I'KODWTION IN liKJllT KATNKALL AREAS (‘OMPARKD WITH SOUTH- 
WEST VONDTTJONS. 

Production. t’ost of Kco<l tcu* — 



Milk. 

Kat. 

1 1 gall HI Mdk. 

llh. Cutt(‘i* Kilt. 


gals. 

Ih.^. 



0 Hi'ids Dry Areas . . 

72a H 

324 •.74 

4 21 

8-07 

7 Hord.s— Soulh-W<‘St . . 

.70.7-7 

278-0.7 

3 80 

7-33 


As in previous years, tlie three breeds under lest ha\e been cnmpareil as le 
gards co.st of feeding- and average yields (see Table 4). 

Table 4. 



Cree<l. 

.\ VC rage Yield of 

Average 7’ield of 

Average ('o«Jt of 


Cutter Fat, 

Milk. 

Feed. 


1 ! 

lbs. 

gals. 

£ s. d. 

1 

Australian Illawarra ; 

333 -(H) 1 

822 -Tm 

11 1.7 0 


Shorthorn (6 herds) j 




2 

j 

Guernsey (3 herds) ... 

314-49 

606-7 

11 13 3 

3 

Jersey (7 herds) ... ! 

286 01 

54.7-8 1 

11 0 4 

- 



„ — - ' 

— 

— - 


These figures represent the relative position of cows of these breeds tor oi>c 
year only, and should not be used as an argument against or in favour ol any one 
breed. 
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The following is a list of the tables inserted, with the information embodied : — 
Table 5. Herds in order of merit as producers of butter-fat. 

Table 6. Herds in order of merit as producers of milk. 

Table 7. Herds in order of merit of cost of producing 1 lb. butter-fat. 

Table 8. Herds in order of merit of cost of producing 1 gallon of milk. 

Table 9. Herd averages for 9-year period. 

Table 10. Summary of results, 4931-32. 



Gold of East View (10940), owned by W. G. Burges, *^Tip])(*rary, York. 
Top cow ill Sen. 4yr.-old class. Standard 330 lbs. Butter Fat. 
Production:— 12,675 lbs. Milkj Av. Test 4.01%; 508-73 lbs. Fat. 


M 




Table 5. -HERDS TX ORDER OF MERIT A> PRODFI ERs OF lU TTER FAT. 
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.Vver,ii£C . . , :\U j 6J6 H 2 1 ; 2 1*2 ? | ‘21 11 :J i 10 IS :l . 10 10 0 , S 8 5 ■ 8 21 
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East View Lucky Pretty Maid 3rd (8481) owned by A. E. Grant, 

‘ ‘ Yanget, ’ ’ Geraldton. 

Top production cow in Oflicial llerd-Tostiiiij Sebome, 1931-82. 

Production: — 13,921 l]>s. Milk; Av. Tost 4.0%; 557.03 lbs. 
Huttoi* Fat in 273 days. 


Table 6. 

HERDS TK ORDER OF MERIT AS PRODUCERS OF MILK. 


Herd. 


Av('rago 
: Yield of 
Milk per 
I Cow for 9 
I months. 


i 1 

Value of I Cost of 1 Prolit on 
Milk at I Feed ix^r ' Sale of 
lOd, per I Cow for 9 ! Whole 
gallon. I months. ' Milk. 


I Cost of I 
! feed to i 
[ produce 1 \ 
gallon of 
Milk. ' 
I I 


Breed. 


B 


Average 


: gals. 

£ s. 

d. 

£ 

s. 

d. 

£ 

8. 

d. 


1 

902*5 

i 37 12 

1 

9 

4 

8 

28 

7 

5 

1 2*45 

! Australian Illawarra 


I 








! 

' Shorthorn. 

899*1 

1 37 9 

3 

12 

19 

6 

i 24 

9 

9 

3*46 

1 do. do. 

852*2 

35 10 

2 

12 

12 

7 

22 

17 

7 

! 3*55 

1 clo. do. 

1 819*5 

34 2 

11 

8 

15 

8 

25 

7 

3 

; 2*57 

do. do. 

774*0 

32 5 

0 

11 

9 

8 

20 

15 

4 

1 3*56 

do. do. 

1 719-4 

29 19 

6 

14 

4 

3 

15 

15 

3 

> 3*07 

Guernsey. 

688*0 

28 13 

4 

15 

8 

0 

13 

5 

4 

i 5*73 

Australian Illawarra 











Shorthorn. 

665*6 

27 14 

8 

7 

17 

8 

19 

17 

0 

2*84 

Jersey. 

612*0 

26 0 

0 

10 

11 

5 

15 

5 

4 

5*37 

do. 

586*0 

24 8 

4 

12 

17 

4 

11 

11 

0 

5*27 

do. 

578*3 i 

24 1 

11 

12 

13 

9 

11 

8 

2 

5*27 

do. 

560*7 

23 7 

3 

12 

17 

9 

10 

9 

6 

5*52 

Guernsey. 

549*7 

22 18 

1 

13 

7 

5 

9 

10 

8 

5*83 

Jersey. 

539*1 

22 9 

3 

7 17 

9 

14 

11 

6 

3*07 

Guernsey. 

469*4 

19 11 

2 

9 

7 

2 

10 

4 

0 

4*78 

Jersey. 

359*7 

14 19 

9 

10 

18 

0 

4 

1 

9 

7*27 

do. 

696*2 

29 0 

2 

10 18 

3 

18 

1 

11 

3*76 
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Tabi>b 7. 


HEEDS IN ORDER OF MERIT SHOWING COST OF FEED PER DB. OF BUTTER 

FAT PRODUCED. 


Herd. 

1 of Feiid |H‘r ' 

U). of Fat. 

Under Average. ' 

Over Average. 

1 

1 Breevl. 


1 

(1. 

d. i 

d. 

1 

F 

0-71 

2-5 ! 


.Terse V. 

B 

, 5-88 

2*33 i 


1 Australian lllawarra 



! 


! Shorthorn. 

H 

6-74 

1-47 1 


1 do. do. 

N 

7 0J 

1*20 : 


I Guernsey. 

J 

8 -30 


0*15 

.Jersey. 

G 

8-7r> 

1 

0*54 

Australian lllawarra 





Shorthorn. 

A 

8-82 

i 

0-Hl 


G 

8-09 


0*78 


E 

9 -cm 

' 

0*82 

do. do. 

1) 

9- 13 


0*92 

' do. do. 

0 

9-99 


1*78 

1 .Jersey. 

K 

10*58 


2*37 

1 do.' 

M 

1002 


2*41 

j do. 

L 

10*78 


2*57 

, Guern.sey. 

V 

11*88 

' 

3*07 

.Jersey. 

I 

12*10 


3*89 

. Australian lllawaira 





j Shorthorn. 

Average 

8*21 

! 


1 

1 



Kitty 8tli of Knrrawoug, owned by W. G. Burges, “Tipperary.” York. 
Top cow in the .luii. 4yr.-old class. Standard .llO lbs. Butter Fat. 
Production: — 9, 111 lbs. Milk; Av. Test 4.7'( ; 42:!.0(» lbs. Fat. 




V'iclross of Toorn, (jvviicd by W. 0. Burgos, ^ ‘ Tipperary, ' ^ Vork. 
Highest ])rodn(ung cow in .Inn. .'lyr.-old elass. Standard 270 lbs. Pat. 
Production: — 9,642 lbs. Milk; Av. Test 1.6o%; 448 19 lbs. P>utt(‘r Fat. 


Tahle 8. 


HERDS IN ORDER OF MERIT, SHOWTNO COST OF FEED TO PRODPCE ONE 

OALLON OF M11.K. 



tV)st of Food t «) 




Herd. 

prod 11(0 1 gallon 

Below Average 

Over Average 

Bleed. 


Milk. 

Cost. 

Cost. 



(1. 

d. 

d. 


B 

2 -do 

J-31 


Aiistralian lllawaria 
Shorthorn. 

H 

2-57 

M9 


do. do. 

F 

2 84 

0-92 


Jeisev 

A 

3 07 

0-69 


(JiKTiisev. 

C 

3* 46 

0-30 


Australian Illawarra 
Shorthorn. 

N 

3 53 

(h23 


Ouernsev. 

E 

3- 55 

0-21 


.'Vustralian Illawarra 
Shorthorn. 

G 

3*56 

0-2() 

I 

do. do. 

J 

411 


0-35 

1 Jeisey. 

0 

4-78 


102 

do. 

D 

5-27 


l*.51 

do. 

M 

5-27 

i 

lol 

do. 

I 

5*37 

1 

1-61 

Australian Illawarra 
Shorthorn. 

L 

5-51 


1-75 

(biernsey. 

K 

5-83 


207 

Jersey. 

P 

7-27 


3-51 

do. 

Average 

1 3-76 

*•* 

... 





HERD AVERAGES FOR 9 YEARS— 
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Table 10. 

SUMMARY OF RESULTS, 1931-32. 

I^onrcTioN PER Cow for 9 Months. 

1. — 696 gallons of Milk per Uow. 

2. — 318 ‘9 lbs. of Butter Fat i)cr (’ow. 

1. ' — Value of Butter Fat at Is. 2d. per lb 

Value of Skim Milk at Id. i)er gallon 

Total return by sale of Butter Fat 
Oost of F(?ed for Period 

(tross Profit 

2. — Value of Whole Milk at lOd. per gallon ... 

t^ost of Fe<‘d for IVriod 

(iroa.s Profit ... 


Post of Fet'd to produce I gallon of Milk 
Post of Feed to produce lib. of Butter Fat 


£ 8. d. 


19 

2 

1 

1 

19 

11 

21 

2 

0 

10 

18 

3 

10 

3 

9 

25 

0 

0 

10 

18 

3 

14 

1 

9 


3 -Ted. 
8-21d. 



Nooka Wild Rose (28191), 


owned and bred by S. P. Herbert, * ^ Nooka, ' 
Nungarin. . 


Top eow ill Sen. 2yr.-ol(l i-lass. Standard 250 lbs. Butter Fat. 
rioduetion: -6,619 lbs. Milk; Av. Test 5.43%; 358.55 lbs. Fat. 
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the articles contained in this Journal, providing the usual acknowledgment is 

made. 

If you are not receiving the Journal, which is issued (puiiterly, and wish to 
do so, please forward your name and postal address to the Director of Agriculture, 
Perth. 

The current list of recipients will be revised after the December issue this 
year, and all who desire continuance, or renewal, are requested to notify the 
Director of Agriculture, otherwise their names will be removed therefrom. 



Esperance Wheat Lands. 
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LIVE STOCK AND MEAT* 

For the information of readers of this ‘^Journal,” the following i)artieulars 
have been supplied by Messrs. Elder, Smith, and Coy., Ltd., Perth: — 

COMPARATIVE NUMBERS OF STOCK SOLD AT METROPOLITAN PAT STOCK MARKETS, 

FOR MONTHS OP JUNE, JULY, AND AUGUST, 1982. 





June. 



JULY. 

AUGU8T. 

1. 1 

8. 

j 16. 

j 22. 

20. 

6. 

j 13. 

j 20. 

1 2^- 

3. 

10. 

1 17. 

24. 

31. 

Sheep 

'8,671 1 

8,149 

1 7,888 

10,640 

11,540 

10,837 

' 11,351 

1 10,281 

' 11,935 

11,015 

10,843 

1.3,884 

12,005 

! 10.184 

Cattle 

466 

616 

645 

440 

382 

600 

575 

540 1 

541 

521 

510 

487 

497 

492 

Pl«8 ... 

1,463 1 

1,56U 

1,608 

1,272 

1,736 

1,580 j 

1,356 

1,554 

2,046 

1,910 

^ 1,174 

j 1,631 

1,909 

1,801 


COMPARATIVE VALUES PER POUND. 


Mutton 

3td. 

3id. 

4id. 

4ld. 

3|d. 

[ 

31d. 

4td. 

5d. 

6d. 

4|d. 

4fd. 

4ild. j 

42d. 

4|d. 

Beef ... 

5id. 

6id. 

5d. 

4td. 

4d. 

4d. 

4d. 

4id. 

4id. 

4id. 

4id. 

4id. 

5id. 

5id. 

Pork ... 

6id. 

6d. 

5Sd. 

5}d. 

5!d. 

5id. 

5|d. 

5|d. 

5fd. 

5fd. ! 

5id. 

5H- 

5id. 

w. 

Bacon 

5d. 

6d. 

5d. 

5d. 

5d. 

6d. 

5d. 

5d. 

5d. 

5d. 

5d. 

r>d. 

5Id. 

5id. 



Merino Rams. 
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MARKET REPORT* 

Messrs. H. J. Wij=»:inore & Co., iJd., of Wellinf^ton Street, Perth, have supplied 
us with the following inforriiatiou regarding? ehaff otfered at auetion in the Perth 
Raitw’ay Yards for the period June to Auf?iist (inclusive). In all cases the prices 
quoted are for f.a.q. to prime wheaton chaff, packed in new ba"s: — 



(Quantity. 

Maximum. 

£ s. d. 

Minimum. 
£ s. d. 

June, 1932 

. . 8.40 tons 

5 0 0 

4 10 0 

July, 1942 

. . 770 tons 

4 15 0 

4 5 0 

Au^?ust, 19.42 

640 tons 

4 7 () 

4 17 6 


During June fair su]q>lies of f.a.q. to prime wlieaten chaff ar?’i\ed for auction, 
and at the heuinnin^^' of the month f.a.(|. to ])rime was selling at £4 IDs. Od.; f.a.fj. 
at from £4 2s. (id. to £1 5s. (Id. per ton. Toward'^ the end of the niontli the market 
firmed to £5, a]id f.a.(j. realised £4 IDs. (Id. to £4 12s. (id. ])er ton. Duriiijs: the early 
pai't of July the market remained at around £4 L'is. (Id., hut towards the end of the 
month values ea^ed to £4 5s. Od. F.a.q. chanjr<'d hands at from £4 15s. Od. to £4 2s. 
Od, per ton. Notwithstanding’ the shorter .supplies of chaff that were available for 
auction duriiij? Autiust, the market declined still further. F.a.q. to prime sold at 
from £4 17s. Od. to £4 7s. Od. ; f.a (j. from £.4 15s. Od. to £4 17s. Od. per ton. 

Oaten (luijf, — T)urini»* the same months of June, July, and Au^-ust ])rinie 
(juality was scarce, and some Avas in demand at from £4 7s. Od. to £4 12s. (id.; f.a.q. 
from £4 2s. Od. to £4 5s. Od. per Ion. 

CrtA.s.— Throiio-hout the period under review the market nanained steady, the 
closing? (luoiations heiny; as under: — 

June, July, and Aujrust : 

Good heavy feed Guyras and Mul«a.s 2s. 4d. to 2s. 5d. per bushel. 

Good feeds . . . . . . . . 2^. Od. to 2^. 2d. i>er bushel . 

Lij2:ht feeds .. .. .. ..Is. Sd. to 1^. 0(P ])nshel. 

Whrat . — nuriiiii June f.a.(j. found buyers at from .4s. to .4s. .I"! od. per bushel; 
second errade, from 2s. lOd. to 4s. In July f.a.(p reali.sed from .4s. to 4s. Jd.; second 
frrade, from 2s. lOd. to 4s. per bushel. We are plea.sed to report that durin.j? Aujrust 
the market finned from 4s. .4d. to 4s. 5^ : 2 d. per bu«hel: st‘Cond urade chaui^ed hands 
at from 4s. to 4s. 2^ od. 

We have a j>*(K)d inquiry for all produce lines mentioned above, and fariueis 
consitynino; to us for sale at auction can he assured of securing: tiio highest market 
values, and prompt returns. 
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PRODUCERS' MARKETS CO-OPERATIVE, LIMITED, 

QUARTERLY REPORT FOR THE THREE MONTHS ENDING 
VlTii SEPTEMBER, 19:12. 

Fruit . — Supplies throughout the (juarter have been very steady. Apples, with 
the exception of two or three sales, have been selling: at steady rates; at the end 
of the quarter Granny Smiths touched Hs. for i^^in. and lOs. 6d. to 11s. 6d. for 
2%in.; other varieties, 9s. to 10s. Gd. Navel oranfyes in the first month sold at 
*salisfa(dory rates and at the end of the period firmed, prime quality realising to 
14s. Gd. per bushel ease*. Lemons throughout were dull, but with the advent of 
warmer w<*nther prices should improve for this fruit. Tomatoes from the Geraldton 
district were forwarded during the second month under review, but the crops being 
planted too early the (jualitv of the tomatoes was poor and low values resulted. 
Mandarins were well supplied, ctmsisting mostly of small and sour fruit. Good 
lines realised high values. Pape gooseberries and j)assion fruit short, with values 
firm. 


Vegetables - Supplies throughout the (piarter have been very steady, and a 
steady demand was maintained for good (juality ccunitrv [)otatoes. Values showed 
little change*. Metropolitan new dug lines were also in request, hut values steadily 
firmed all the time. Swedes were plentiful, ami inferior lines dull. C-hoice lines of 
graded were in demand and values were well above the average. Pumpkin values were 
low at the commemu'ineni of the (|uart(*r, but special lines were in better demand later. 
Cabbage supplies were lioavy during the early part of the fjiiarter and values were 
low, but vith the shorieuiug of supplies of othei* lines of vegetable^ prices firnud 
considerably. Beans improved considerably after the first frost. Geraldton crops 
were light, and nil good ()ualities sold well. Peas ex Geraldton were also in good 
demand, local supplies being very short. Cauliflowers were heavily s\ipplied dur- 
ing June and early part of July, but from theji until the middle of August values 
were linn. Toj) ])rices for the season being obtained during tliis period. Rhubajb 
values firmed sharply; about the middh* of the (jUarter held firm. Celery plentiful, 
]>riuei pally from the York district. The (piality thi.■^ year was s})lendid, but values 
were lower than gemTally j'ealised for this croj). In the Inincl) section beetroot and 
turnips wei'e plentiful and \'alnes easy. Carrots were steady throughout. Parsnips 
of good quality firm. Lettuce also in good demand at linn rales. 

Eggs,- “During the (|uaiU*r under rewiew .suiq)lie.> both fj’om the metropolitan 
and sufa.ii’han districts commenced to show a noticeahh* increase towards the 
middle of June, and this increase had the corresponding effect of causing values 
to ease. During July supplies were still further inereased, witli the result that 
export operations were commenced about the middle of the month. The quantities ^ 
packed for export had the desii-ed effect of relieving the local floor and keepiiy*^ 
values stable. The prices offered by export agents for exportable eggs has by^*^ ft 
blessing to the poultry farmer, and as long as these prices ai*e offering p,(^®sent 
values on the local market will be maintained. 'V 

Poultry . — During the quarter under review supplies of poultry have 
heavy, with all prime lines in demand, with values much higher than those ruling 
during the previous twelve months. At present turkey hens and gobblers areV 
offering to a keen demand at satisfactory values, ^ 
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WESTERN AUSTRALIA— DEPARTMENT OF AGRICULTURE 

LIST OF BULLETINS AVAILABLE FOR DISTRIBUTION. ' 


No. 20. — The Pruning of Fruit Trees. J. F, Moody. Price 28. 6d. 

Ho. 38. — Linseed or FUix and Its Cultiration. (?eo. L, Sutton. 

No. 46. — Fruit Packing and Marketing and Exporting of FmU, J. F. Moody and J. Ramage. 
Price Is. 6d. 

No. 49. — The Feeding of Horses. Professor Paterson and G. L. Sutton. 

No. 67. — Fermin Destruction. A. Crawford. 

No. 60. — The Farmer's Clip. J. J. Mahood. 

No. 68. — Flaying and Treatment of Hides. R. E. Weir. 

No. 74. — Tobacco Cultivation. A. R. C. Clifton. 

No. 79. — Sheep on the Wheat Farm and their Management in W.A. H. McCall uoi. 

No. 88. — LigM Land : Conference. G. L. Sutton. 

No. 90. — Stock Waters : Standard for Composition of. E. A. Maun. 

No. 91. — Dairy Premises. P. G. Hampshire. 

No. 93. — The Home Tanning of Sheep and other Skins. Salt. 

No. 99. — Australian White. G. L. Sutton. 

No. 101. — Cotton CuUivaiion. G. L. Sutton. 

No. 103. — Kerosene Method for Eradicating Zamia Palm. G. K. Baron-Hay. 

No. 106. — Pedigree Selection of Seed. G. L. Sutton. 

No. 113. — Picked Pieces : Classification of Clip. 

No. 114. — Blue Mould on Citrus Fruits. W. M. Came. 

No. 116. — The Value of WindmiUs for Pumping Water in W.A. A. H. Scott. 

No. 116. — Spotted Wilt of Tomatoes. \^^ M. (^ainc. 

No. 117. — Cream. P. G. Hampshire. 

No. 119. — Take-all and Similar Ihseama of Wheat and How to Control Them. II. A. Pittman. 
No. 121.-- ‘Mildew Septorin Leaf Spotn and Similar DiMeases of Cereals. W M. Came. 

No. 124. — Ooreniment Inspection of Wheat. G. K. Baron-Hay. 

No. 126. -Buy Good Seed -Ad c we to Farmers. W. M. (^arne. 

No. 120. — The Hunts of Cereals. W. M. Came. 

No. 128. - Woolly Aphif>' Para^iu. L. J. Newman. 

No. Wl.—The Strength of Wheat and Flour and Ita Determination. 11. (i. LapHley. 

No. 136. — The Objects and Condiiionft of Farmern Trials. Geo. L. Sutton 
No. Vd^.— The f 'se of the Scythe. H. Campbell. 

No. 137. — Fruit Fly — A Further Series of lU'apping or Luring Experiments. L. ,1. Newman 
and B. A. ()'(^)nnoT. 

No. XW'A.- -Clearing Heavily Timbered Areas for Pasture in the South-West. A B. AdaiUK. 

N(». 140, —Surfiwe Drainage with The Martin Ditcher. A. R. C. Clifton. 

N<;. 141.- Breeding a Permanent Flmk. Hugh M<(’allum. 

No. 142. — The Plague Ijocust. L. .1. Newman. 

No. 143.- The Zamia Palm and Hkkets in ('attle and The Kerosene Method Eradicating the 
Palm. A. B. Adams and G. K. Baron-Hay. 

No. 147. — Cultivation of the J*otato in Western Aiistralia. G. N. Lowe. 

No, 149. — Lucerne. G. L. Sutton. 

No. 160. — Subterranean Clorei. A. B. Adams. 

No. 162.* Bee Disease^. H. W'illoughby-Ijaiue. * 

No. IWS.— Eradication of Lice and Tick in Sheep. A. McK. CUark. 

No. 164. Branding the Wool Bale. G. L. Sutton and N. Davenport. 

No. 166. — Forest Pests — The Pin Hole Borer. .1. (^lark. 

No. 167. Cluster Clover. \V. M. (Wne, C. A. Gardner, and A. B. Aduiiw. 

No. 168, — Thorn Apple. W, M. (’arne and C‘. A. Gardner. 

No. Bathurst Burr. W. M. C^arne and C’. A. Gardner. 

No. 160. — ('ereal Smuts. \\. M. (\inie. 

No. Tuberculosis in J)airy Cattle. F. Murray-Jones. 

No. i^. - The Development of a Dairy Herd. P. G. Hampshire. 

Np. 166.- 7Ve/ot7 oh Burr Trefoil. W, M. Came,'C. A. Gardner, and A. B. Adams. 

Nciv 169. — Forest Inm'ts- The Marri Borer. J. Clark. 

No,, 170. — Paterson cVrse. W. M. Came and C. A. Gardner. 

No^ MI* — Gockspur Thistle. W. M. (*amc and C. A. Gardner. 

NOi AnnuaV'Birdsfoot Trefoils. W. M. Came, C. A. Gardner, and A. B. Adams. 

No. 41^^Braxy-like Disease of Sheep in WeMern Australia. W, H. Bennetts. 

No. 175. — Black Spot or Blossom end Hot of TomUoes. W. M. Cam©. 

No. 176. — Exanthema of Citrus. H. A. Pittman, B.S,Agr., Plant Pathologist. 

No, ]T7. --Lotus Major. 
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No. 178.- -Star Thistle, W. M, ('nrno, F.L.S. and A. Gardner. 

No. 181. — Branding of Stock. A. Arnold, Registrar of Brands. 

No. 182. — Bulls and Butter. 1\ G. Hampshire, H.C.D. 

No. 183. — Apple of Sodom. W. M. t"larne and (\ A. Gardner. 

No. 184. — Pastures — How Phosphntio Manures Improve Coynposition of Fodder,'^, (i. K. Baron- 
Hay, B.iSc.Agr., J)airy Adviser. 

No. ISo.' —Black Spot of Ayithracnose of the Orape Vine. W. M. Game. 

No. 186. — Strawberry Clover. W. M. (?arno, F.L.S., G. A. (Jardner, and .\ IG Adams. 

No. 187.— Diseases of Farm Animals and their Treatment. A. M< K. Glark, L.V.Sc., (Oiief Vet- 
erinary Surgeon. 

No. J88.““7’Ae F.A.Q. Wheat Standard. iU^o. 1^. Sutton, Director of Agnndtuie. 

No. 189. — Trappirig Bhwflie^^ L. d. Neivinan, F.E.S., Eidomologist, and J Glark. Assistant 
Entomologist. 

No. 102 . — Boot Bol of Fruit Trees due to Armitlana Mdlea. \\\ M. Game. 

No. 192a. — Root Rot. A. J. Despoiasis. 

No. 193. — Broom Millet. G. K. Baron-Hay, B.Sc.Agr. 

No. 196. — Earcoekle and a Barleiial Disease of Wheat. 

No. 191.— Leaf Cilrl of Peach and Nectarine. H. A. l*ittman, B.Sc.Agj., Giant Pathologist. 

No. 198.- Spotted Thistle. \V. M. Game, E.L.S. and G. A. (tardner. 

No. 199. — Codlin Moth. L. d. Newman, F.K.S.. Entomologist. 

No. 200.- The Registration of Bulls vndei The Dairy (battle J^nprovement .Ir^, J922. 

No. 203. — Cetaldton (Uirnatum. Weed, W. M. C'arne, F.L.S. and G. A. (Jardner. 

No. 204.- -Paspalnm Dilatatuin. W. M. Game, F.L.S. and F. A. Gardner 
No. 208. — Pastures — Old and New. 1* G. Hamyislure. 

No. 2U.“ Silage — Knsilage and Silos. (Vo. L Sutton. Director of Agricultmc. 

No. 213.- Stinlcwort. AV. M. Game, F.L.S., and (*. A. Gardner. 

No. 214. — Mosaic and Leaf Roll of Potatoes. VV. M. Game, F.L.S. 

No. 215. — King Island Melilot. VV. M. (’anie, G. A. Gardner, and A. JG Adams 
No. 2\i}. -Summer Fodder (^rop Corn petitions. P. (L Hampshire. 

No. 217. Army U om.s', (^ut Warms and Web II orwv. L. d. Newman, F.E.S. 

No. .- Herd Production Recording. T. G, Hampshire, Su|H*nntendent of Dairying, and P. < 
(Vusins, Senior Herd Recorder. 

No. ’2\{).- -Bitter Pit in Apples. W. M. Game, F.L.S. 

No. 220. — Irrigation and Drainage. A. H. Scott. 

No. 222.“ Spring Beetle Investigation. Ij. .1. Newman. 

No. 229.- Cape Tulip. \V. M. Game, and (‘. A. Gardner. 

No. 227.- Grey Speck Disease of Wheat and Oats. W. M. (’aim. 

No. 228. Rot and Foot Rot of Wheat. W. M. (’arne. 

No. 229.- Feeding Tests with Western Australian J^oison Plants. H. \\'. Bennetts. 

No. 230.' -Bonn Chewing and Tonic Paralysis of (\ittlf. H. \\'. Bf‘nnetts 
No. 231. — (ham W eevils. L. ,f. Newman. 

No. 234.' -Cotton Bush. VV. M. Game and G. A. Giidnei. 

No. 235. — Bacon (\mng. 

No. 238. - The First Australian Stud master and His Flock, (ieo. L. Sutton. 

No. 241. — Field Experiments, Merredin. Langfield (Reprint from “Journal,”) 

No. 242. — Field Experiments, Avondale. Wild and Bailey. (Reprint from “Journal.”) 

No. 243. — Successful Codlin Moth Control in W A. G. W. Wirkens. (Reprinkfrom “ Journal”) 
No. 245. — Leaf Rust of Stone Fruit. W. M. Came. (Reprint from “ Journal”) 

No. 246. — Fidd Experiments — Wongan Farm I. Thomas. (Reprint from “Journal”) 

No. 250. — She^p — Iland-feedinq H. McCaltum. (Reprint from “Journal”) 

Na 251. — Rutherglen Bug. J. L. Newman. (Reprint from “Journal”) 

No. 262. — Worms affecting Sheep. H. W. Bennetts. (Reprint from “Journal”) 

No. 254. — Sorrel. W. M, Came, A. B. Adams, and C. A. Gardner. (Reprint from “ Journal” 
No. 256. — Ciimbing Cut-worm or Tomato Moth. L. .1. Newman. (Reprint from “ Journal”) 

No 258. — Pasture Development in the Great Southern Area. J. T. Armstrong, B.Sc. (Reprint 
from “ Journal”) 

No. 260.-“-T/ie Treatment of Bowling Greens, Tennis Courts and Lawns. N. F^owe. 
(Reprint from “ Journ^.”) 

No. 261. — Rose Chief of WoUongbar — The value of ** Breeding."" P G. Hampshire, (Reprint 
from “ Journal”) 

No. 262. — The Blow-fly Menace. H. McOailum. (Reprint from “ Journal”) 

No. 263. — Dairy Farm Competition, Harvey District. G. K. Baron- Hay. (Reprint from 
Journal.”) 

No. 264. — AUike Clover. 0. A. Gardner. (Reprint from “ Journal.”) 

No. 2^.-^Blue Lupin. G. L. Sutton. (Reprint from “Journal”) 

No. 266. — The Blackberry Pest. G. L. Sutton. (Reprint from “Journal.”) 

No. 267. — Boyal AgricuUural Society Crop Competiti ms. T. Thomas (Fleprint from 

“ Journal.”) 

No. 268. — Soil Alkali. L. J. H. Teakle (Reprint from “ Journal.”) 
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No. 21Q*^^ubierranean Chnw WwoU. L. J. Newman. (Reprint from ** Journal.**) 

No. 271. — Staweed aa a I'erHliaer, L. J. H. Teakle and L. J. Newman. (Reprint from 
“ Journal.'*) 

No. 272. — Biologicdl Control of the Silver-Bye. L. J. Newman. (Reprint from Journal.**) 
No. 278. — Subterranean Clover Seed and its Impurities^ tvith a Comparison between MacMne- 
Cleaned Seed and Seed in the Burr. H. G. Elliott. (Reprint from ** Journal.**) 

No. 274.— Ntrf Grass. C. A. Gardner. (Reprint from “ Journal.**) 

No. 276. — Minerals in Pastures and their relation to Animal Nutrition. J. B. Orr. Reprinted 
from “Journal.”) 

No. 277. — The Potato Plot. G. N. Lowe. (Reprint from “ Journal.”) 

No. 278. — Pear Scab, G. W. Wiokens. (Reprint from “ Journal.**) 

No. 279. — CurctUio Beetle. A. Flintoff. (Reprint from “ Journal.**) 

No. 280. — Fruit Thinning. G. W. Wiokens. (Reprint from “ Journal.**) 

No. 281. — The Need for Lime in Western Australian Agriculture. Geo. L. Sutton. (Reprint 
from Journal.**) 

No. 282. — The Cost of Feeding Pure Bred Cows under the AustnUian Official Herd Recording 
Scheme. P. G. Hampshire and P. C. Cousins. (Reprint from “ Journal.**) 

No. 283. — The Bdworm-OaU or Root-Kn'tt Disease. H. A. Pittman. (Reprint from “Journal.”) 

No. 284.-2*^ Common Blue Lupin. 0. A. Gardner and H. G. Elliott. (Reprint from 

“Journal.**) 

No. 285. — Potato Diseases in Western Australia. H. A. Pittman. (Reprint from “ Journal.”) 
No. 287. — Variation in the Weight of Eggs. W. T. Richardson, Poultjy Adviser. 

No. 288. — Pastures. In Areas of Medium Rainfall. G. K. Baron-Hay, Assistant Superin* 
tendent of Dairying. 

No. 289. — The Unsound Economics of the F.A.Q. Standard for Selling Australian Wheat. Geo. 
L. Sutton. 

No. 290. — Wax Scale {Ceroplastes Ceriferus), Anderson. L. J. Newman, F.E.S., Entomolo- 
gist ; B. A. O’Connor, B.Sc. Agr., Agrioultural Adviser ; and H. G. Andrewartha, 
B.So.Agr., Agrioultural Adviser. 

No. 291. — “Early Blight'* or ** Leaf Spot" and the Macrosporium "Storage Disease" of 
Potatoes. H. A. Pittman, B.So.Agr., Plant Pathologist. 

No. 292. — Cultivation of Onions. E. T, Morgan, Vegetable Inspector. 

No. 294. — Best Kept Farm Competition — Manjimnp. M. Cullity. 

No. 298. — Seed Testing — Value of. H. G. EUiott 

No. 299. — Bhwfiy Parasite. C, Newman and H. G. Andrewartha. 

No. 300. — Egg Export — Rejects^ their Cause and Rernedy. W. T. Richardson. 

No. 301. — Wheat Heads — Parasite and other causes of Emptiness^ Take- All. Hoot Bat. and 
Foot Rot, H. A. Pittman. 

No. 303. — Fallowing for Fertility. Dr. Teakle and G. H. Burvill. 

No. 304. — The Standard Egg. W. T. Richardson. 

No. 305. — Potato Certification Scheme. H. A. Pittman and H. G. KUiott. 

No. 306. — Black Spot or Scab of Apples and Pears. H. A. Pittman and H. G. Elliott. 

No. 307. — Present Comparative Value of Feeding Stuffs. G. K. Baron-Hay. 

No. 310. — The Wild Turnip. C. A. Gardner. 

No, 311. — Care in Crutching Sheep, H. McCallum. 

No. 312. — Selecting the Brewing Ewe. H. MoCiallum. 

No. 313. — 'Lumpy or Mailed Wool in Sheep. J. F. Filmer. 

No. 314. — Bordeaux Mixture. H. A. Pittman. 

No. 315. — Mexican Poppy. C. A. Gardner. 

No. 316. — Bananas. F. J. S. Wise. 

No. 317. — Blowflies in South-West — Seasonal Influence. Newman, O’Connor and Andrewarth- . 
No. 318. — Bees Act. H. Willoughby Lance 
No. 319. — Cape Gooseberry. G. W. Wickenl. 

No, 320. — Agricultural Seeds and Their Weed Impurities. H. G. Elliott. 

No. 321. — Cooling of Milk and Cream. G. K. Baron-Ray. 

No, 322. — Feeding Wheat to Pigs. G. K. Baron-Hay. 

No. 324. — Seed Testing for Farmers, etc. H. A. Pittman. 

No. 325. — Apple Curculio. H. G. Andrewartha. 

No. 326. — Fk^ Smut of Wheat — Variety Tests. E. J. Limbourne. 

No. 327. — Wine-Making for Domestic Use. H. K, Johns. 

No. 328. — Soil Alkali — Procedure for Estimation. Dr, Teakle and L, W. Samuel. 

No. 329, — Tobacco — Downy Mildew, or Blue Mould. H. A Pittman. 

No. 330. — Chemical Weed Killers. G. R. W, Meadley and H. O. Elliott. 

No. 331. — Camiolan Bees. H. Willoughby Lanoe. 

No.{|^. — Cool Dairies for Cream, M. Cullity. 

No. 383. — The Centrifuged Crefim. G. K. Baron-Hay. 

No. 334. — Sugar Beet and Its Cultivation. G. L. Sutton. 

No. 336, — Seed and Seed-Bed Disinfection. H. A. Pittman. 

No. 337. ' Principal Insect Pests of Tofm'co. L. .1. New’inan. 
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No. 338.'-’T/ff of Dairy I’tensih. L. K. Baron-Hay. 

No. 339. — The Apple Tree and Da Food. — C»oo. Jj. Sutton. 

No, 340. — Standard iairuj the Apple Puck. A. Flinfoff. 

No. 341. — Dentitions of Sheep. H. MiUaUiiin. 

No. 342. — ('ream ('hej'w. (J. K. Baron Jtay. 

No. .343. — The Apple ('nrvalio. H. fJ. Andrew a rtba. 

No. 344.- - OrtfAf Variety Truth, Denmark, 1931. <1. (Janntlett. 

No. 345. — Pasture Jtenomtion. Oilea and H. K. Gibsoiie. 

No. ^^.—Hehitice Food Valuta. (V K. Baron-Hay and L. ('. Snook. 

No. 347.- North Drakeshrook Experimental Phts. C. 

No. 348, — Bw.ierial Bliqhi of Beans, H. A. Pittman. 

No. 349. --The ('ofit of Feediny IhtreMred ('own nndet The Au.drahan Official Hetd Hexnrdintj 
Scheme, \^'este,rn Australia, 1930 31. 

No. 350.-’7’w/'A’fiy.s' in Western .AnMtcalia. A. .lenyns. 

No. 351. — Experiment with Bhenania Phosphate in W’e.stern .{aAratui. \j, .1. H. 'IVakle, G. K. 
Baron-Hay. and I. 1’homa>. 

No. lir)2.— The Sowtnfi of Pasture Seeds, G-. K. Bnron-Huy. 

No. 353. — The ('unary Drasses of Western Aufdralia, C. A. Gardtu r .ind G. 11. .Mendley. 
No. 354, — Hroayn Pot of dilru.'^. H. A. Pittman. 

No. 355. ■■'Better Dairyiny ('ompehtums. G. K. Baion-Hav. 

No. 350. — Minerals in Animal Xnlniton, .1. K. Filino!. 

No. 357.-- The J*ea iVeecil. L. . 1 . Newman. 

No. 3.18. -YVoefr Spunytail Lucerne Flea htceyajahtr*. L. .1. Xtwiman. 


The following publications may be obtained from the Department of Agriculture, 
Perth, on application, or will be sent post free to any address in this State on receipt 
of a remittance for the amount stated : — 

The Manayement of Poultry under Western Australian Comlilions, by W. T. Ridiardson. 

Poultry Adviser. 

This is a most useful and valuable book, not only for begimiers, but to all those who 
keep fowls for pleasure and profit. It deals fully with all matters connected with 
the industry, including Breeding, Feeding (for stock birds or egg production), 
Incubating, Brooding and Care of Chicks, Marketing (eggs and poultry), and all 
matters of use to the poultry-keeper. It also fully doseribas symptoms of various 
ailments and diseases and simple treatment for same, and, as the book was written 
to suit heal conditions, every pooltry-keoper sliould have a copy by him. Price, 2 b. 


The Pruning of Fruit Trees, by J. F. Moody, Fruit Industries Commissioner; 

This publication contains numerous illustrations, being reproduction of photo- 
graphs taken in this State, of pruned and unpruned trees, which make the 
details set out in the letterpress particularly easy to understand. Price 2s. fid. 

Fruit Pacicing and the Marketing and Exporting of Fruit, by J, F. Moody, Fruit In* 
dustries Commissioner, and J. Ramage, Packing Instructor: 

This publication contains invaluable information on packing and grading fruit for 
local and export markets. It is freely illustrated, and no fruit -packing shed 
should be without a copy. Price Is. fid. 
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[Sept.^ J932. 


Where Shall / Spend My HoUdays ? 


SEE 

WESTERN AUSTRALIA 
FIRST. 


Health and Holiday Resorts 
Unlimited. 


Full partiadars obiaindile from : — 

GOVERNMENT TOURIST 
BUREAU, 

62 Barrack Street^ Perth 

(Near Town Hall). 


Telephones: B 4376 and B 61 74. 

Cable and Telegraphic Address — “TOURIST PERTH*’ 

Branch Offices: 

Victoria Quay, Fremantle. Tel. FM 412. 
RaOway Station, Kalgoorlie. Tel Kalg. 90. 


SEYBERT J. HAYWARD. Director. 
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JOURV^. AQ HICUL TURE, W.A. 

SOME CONTRIBUTIONS OF SCIENCE TO THE WELFARE 
OF AGRICULTURE IN W.A. 


Beiiijf a Paper read by the Director of Agriculture (Oeo. L. Sutton) before the 
Hoy«l Society in Western Aiistrulin. 


The most tanjj^ible evidence in this State of the aid which agriculture has re- 
ceived from Science is the establishment of six huge plants, one each at North .F're- 
mantle, Bayswater, Bassendean, and (leraldton and two at Bunbury (with one 
operating at each centre) for the manufacture of Superphosphate. That Iheiv 
product is an essential factor to success in all branches of agriculture is reflected in 
their out-turn in a normal season of some 250,000 tons per annum. 

Super])! losphate is now so universally accepted as one of the needs of agricul- 
tural life, that its association with Science is overlooked by the average man. Few 
people associate the huge commercial enterprise of snperphos]>liate-making with the 
initial laboratory experiments of chemists who, in the early years of the 19th cen- 
tury, treated hones with sulphuric acid, or with the work of a Dulilin physician, 
Murray, who conceived the idea of using mineral ph(>s])hates ((^iprolites) to re- 
place the more expensive bones, and who, .simultaneously, with Lawes, in 1S42, 
i)atented the process which jiroved to be the forenuiner of the present one by which 
i*ur entire .supplies of superphosphate from phosphatii' rock are manufactured. 
Incidentally, it may he stated that it was Murray’^ who fir^t suggested the nse of 
the word “superphosphate” and adopted it in the descrijition of liis jiatent. 

IVesent-day super jihosphate is a vast improvement on the original jiroduct, 
and because of its perfect jiliysical condition and its cheapness, it meets the requin- 
ments of the agriculturist to a remarkable extent. Tts excellence and uniformity 
are a triumph for the chemist, and a tribute to the administrative and technical 
officers associated with its manufacture. 

A contribution to our agricultural well-being, from another branch of Science 
— Zoology — was the discovery of the cause and I’emedy, of what is known in tin's 
State as Toxic paralysis or Botulism. This disease is so serious that, from the 
reports which have reached the Department of Agriculture, the Chief Veterinary 
Officer (Mr. A. L. McKenzie-(lark) considers that no single disease has a greater 
death roll or makes a greater toll upon the ])roductivity of our stock, than docs 
this one. 

It is now known that this disea.se is indirectly due to a deticiency of phos- 
phorus in the food. This discovery was made in South Africa, as the result of 
an investigation into the cause and jirevention of ^.T.<ainziekte.” Some of us had 
the privilege of hearing the masterly review of tlie details and results of this in- 
vestigation, delivered before this society on September 5, .1928, by Sir Arnold 
Thiel er, the senior investigator. He disclo.sed that the cause of the trouble had 
been determined and thfi^ remedy made available, only after seven years of patient 
research; and that althoi^h the work had been commenced some 20 years previ- 
onsly, and the major pnwlem had now been solved, study was being continued 
along some of the by-path A which had been opened up. 


* “ Supcrpl\)B|)liate, ' ’ Vol. V., 1932, pp. 75-86, 

\ 



Dec., 1032. j 


JOrriNAL OF AGRICULTI'RE, W.A. 


The results, following the solution of this problem, provide an excellent illus- 
tration of the fact that the benefits of scientific discoveries are not confined by 
national geographical boundaries. The solution of the problem was destined to 
have an i^nonnous beneficial eiTeet iipcn the health and productivity of the flocks 
and herds of Australia, situated some 4,500 miles away from the site of the original 
investigation. 

Here too, history has repeated itself. As in the case of phosphatic fertilisers 
hones were first used to remedy phosphatic deficiency in soils, and were later re- 
placed by mineral phosphates in the manufacture of phosj)hatic fertilisers, so bone- 
meal was first used as the remedial agent for Ijamziekte or Botulism, but is now 
being replaced with great advantage by the mineral compound di(?alcic j)hosphate, 
which is not only cheaper than bonemeal but has about twice its assimilability— 
Ihus constituting another contribution by Chemistiy to Agriculture. 

Coming now to a successful contribution made by bacteriology, in which the 
Royal Society has a special interest, for our foundation President — Professor Dakin 
-made a preliminary investigation of it in 1918-19. It remained, however, for a 
member of our Council* -Dr. Bennetts — to find the cause of the Braxy-like Dis- 
ease in 1930, and finally to prove hi.-, conclusion and suggest the remedy in 1931. 
In this case the very tangled skein of a dilTicult problem was unravelled step by 
step, as the result of jiainstaking and almost ceaseless effort. Tlu* final stage was 
expedited by another worker who found that milk was suitable, and water unsuit- 
able, as a carrier for the organism which the experimental animals were required 
to ingest. 

The discovery oi' tin* cause* of the l>raxy-like Disease — Infectious Kntero 
l\jXH?mia — is leading to the solution of another disease of almo-.t world-wide dis- 
tribution, the pul})y Kidney Disease in lam})s. 

Dr. Bennetts has made another very valuable eontribution to our agricultuictt 
development by his studies of the internal ])arasites of stock, as tlie result of which 
he lias eompiled a census of them. 

With the innate caution of Muenlists, Mr. Filmer and his collaborator Dr. 
Underwood are not yet ])i’ej»ared to announce the solution of tin* Denmark Wast- 
ing Di.sease, but the first J)ositi^e results have been obtained and it would a]i})ear 
that these investigators are on the threshold of success. 

The now recognised stable cultivation practice of the Wheat Belt has been 
evolved as the result of the systematic exj)eriments carried out oii the State Ex})eri- 
ment Farms during the ])ast 17 years. As the result of these evjicriments in the 
realms of Physics, Chemistry and Botany it may be said that the jiroduetivity of 
a new province — the Eastern ])ortion of the Wheat Belt--- has b(*en ensured and 
stabilised. The up-to-date wheat farm(*r now carriers out his routine work with 
system and confidence both of which were entirely absent a decade ago. In this 
connection it is interesting to point out that, of the varieties of wheat which were 
in general cultivation in this State two decades ago, only two, viz., “Gluyas Early” 
and ^‘Yandilla King,’^ are cultivated to any extent at the present time. This is 
largely due to the production of now varieties by cross-breeding and selection, 
which is a regular feature of the research work of the Wheat Branch of the De- 
partment of Agi’iculture, and in connection with which the late Mr. E. J. Limbourn 
has done much useful work in the production of ^^Bencubbin,” “Mei’redin,” ^‘Totad- 
gin’^ and ^‘Noorigar.” The selection of ^^Nabawa^' by Mr. C. Orchard, at the Chaj»- 
man Experiment Farm, was the first notable achievement in thi.s connection, and, 
as indicative of the advancement that is ever to be looked for, it would appear 
that ‘‘Nabawa” winch was introduced into cultivation as recently as 1919, is now 
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likely to be replaced by “Bencubbin.’’ “Nooiipfar’’ matures very rapidly and is 
believed to be the earliest variety in cultivation in this State. Its production, or 
the later pi’odnetion of similar varieties, is likely to make secure the development 
of that new wheat f?rowin^ territory lyin*? outside what was the recognised Wheat 
Belt of a decade ago, and of which Kellerberrin was the centre. 

The accidental discovery that “Naba>va^’ was immune to Flag Smut has ren- 
dered possible a n(*w goal for the scientific plant breeder, viz., the elimination of 
all varieties not imninne to this serious diseaae. In conse^pieuce the new varieties 
*^Bencub))in” and “Totadgin” jmssess this (piality and other future introductions 
must have it. 

(\)incident witli the improvement in the morphological and physiological char- 
acteristics of our wheat and oat varieties the milling and baking qualities of the 
wheat grain have been maintained and, in some cases imi)roved. Despite the pre- 
sent limitations of (Vreal Chemistry this has been rendered possible by workers in 
the laboratory of another past President — Dr. Simpson. 

One striking instance of the way in which agricultural research, in connection 
with the i)rinciples underlying the vvheatgi*ovvers’ ])raetice, has proved of definite 
economic advantage, is in connection with the very ordinary operation of seeding 
the wheat crop. To-day, in conse<inence of the exiH^rimental results obtained, the 
rate of seeding is at least bushel (15 lb.) less than it was 20 years ago. On 
the present crop of million acres the saving in seed would be 875,000 bushels; 
at the normal price of, say, 3s. 4d. per bushel this is worth £146,000. 

Following ujxni the discovery in 1807 by Prevost (Manual of Plant Disea'-'Cs, 
Heald, 1926), that smut spores were of fungal origin, and later the working out 
of the details of spore germination by Brefield in 1833, measures for the eontrol 
of ‘^BunC’ and many other cereal smuts by means of fungicidal solutions, were 
soon forthcoming for the use of farmers. As the result of these discoveries it is 
))ORsi))le to eliminate hall smut from our wheat fields, hut, unrortunately, fanners 
do not utilise the discoveries as fully as might be. 

A disease* kne)wn as Septoi’ia, for many years caused tremendous losses in the 
Geralelteju area, and, iti 1915, devastated large area.s of wheat between Dowerin 
anel Merrcdin. The fear e)f this disease has been banished, as the result of the 
work of the Snperintenelont of AVlieat Farms (Mr. T. Thomas), which has demon- 
strated the especial importance of sowing varieties in accordance with their period 
of maturity. Tn ('onseqnence, those farmers who plant varieties at periods which 
the experi?nents have indicated the most suitable for them no longer fear Septoria. 

Biologi('al control is one of the latest developments of Entomology, and the 
Entomologist, by its application, has been responsible for the practical absence 
from onr a])ple orchards of the most serious pest, the Woolly Aphis. It has also 
been successful in controlling the “Mealy Bug, Black Scale, Red Scale in our 
orchards, Vine Scale in our vineyards, and the Cabbage Aphis in onr vegetable 
gardens. The depredations of many other insects have also been much reduced 
hy the introduction of nunierons predators (Lady Birds) and internal parasites. It 
i.s interesting to recall that, on my arrival ih this State some 20 years ago, the pre- 
sent (rovernment Entomologist (Mr. L. .7. Newman) was practically the only 
Entomologist resident in Australia, who believed and advocated biological control 
methods; other Entomologists preferred to rely upon the spray pump and other 
artificial means of control. It is to Mr. Newman^s credit that, despite opposition 
and sometimes ridicule, he has consistently advocated biological control throughout 
this period with gratifying results. The principle is now generally accepted 
throughout Australia and in other parts of the world. 
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The efforts to eontrol Fruit-fly by biolojri<*^J iiw^ans have not been successful, 
althouj'h various parasites have l)een tested. In this respect the work in Western 
Australia is not sin«:ular, as similar efforts have lKK‘n made throuuhout the world, 
but without satisfactory results to date. It is however, owinj»‘ to ^Ir. Newman’s 
sf)eeial study of lure, which appeal to the olfactory senses of the pest, that the or- 
chardist can now keep this pest in such subjection, that it need not now constitute 
a. serious menace. 

R(‘cently the life history of the Curculic Beetle has been worktul out by an- 
other member of the Royal Society -Mr. TI. Andrevvartha - and, as the result, 
means for its control have been evolved and, in many cases, success) ully adopted. 

The study of the life history of locusts, has I’esulted in measures of control 
which have* been placed in the hands of .the farmers, so as to deal with this pest at 
its source, and before it reaches iilaaue form, thus pi’eventinj;’ wliolesale devastation 
(d‘ part of the Wheat Belt. 

('Odlin Moth is a much <lreaded pest of Borne fruit, and it lias been fre(iuently 
stated and, in some (juariers, is still stated that once introduced into a country it 
can never be eradicated. Fortunately Avith the aid of Science, and the co-operation 
of the orchardist, it has been posNible to disprove this in Western Australia. In 
the twenty-live (25) years from B)03 to 1028 there have been eleven (11) distinct 
outbreaks of Codlin Moth in Western Australia. These have been dealt Avith and 
the ])est eradicated. The two latc'^t outbreaks Avere at Collie in 1025 and Narro^’in 
in 1021), but both lhes(* area^ are now' considere<l clean, for no (’odlin ]\Ioth has 
been found at Narrojrin since 1020 and C’ollie since lO.’U). 

The most serious outbreak Avas in 1015-1011), wlam this pest made its appear- 
ance at Bridii’etown, in a comimucial orchard thirty (ill)) acres in (‘\tent, and in 
the centre of one of the larjjesl and ))est apple districts of the Stale. Within a 
radius of tlii'ce miles from the infest(‘d place there were 1,100 acres of orchard^, 
and the planted area has ureatly increased since then. 

In no case in which this pest has been dealt w’ith has a commercial orchard 
been d(‘stroyed. As far as numbers A\*ere concerned the outbieak at Collie w’Us the 
most violent infestation tins State had seen, and it Avas in some 700 small home 
pu'dens arouml residences that the ])e'>t Avas princii)ally found. In connection 
AAUtli tliis outbreak a rejiresentative body, consistinj^ of the principal ai)))le-,i>:roAvers 
in the State, waited upon the then Bremier, the lion. Phil, (’oilier, and, because 
of the non-coinmer<Mal character of tlie trees in Avhich the pe^t had been found, 
and owin» to their location so close to the main a])})le orchards of the State, 
recommended as the only safe treatment the destruction of both trees and fruit. 
The Departmental Otlicers in control of the outbreak —^Nfessrs. Wickmis and Ncav- 
man — had, hoAvever, so much conlidence in their treatment, bas(*d iijuiii a know- 
)ed;^e of th(» life history of the creature, that it Avas felt unnecessarv to take this 
extreme measure. This Avas a Aery bold ste}) to take, for had their efforts been 
unsuccessful, they Avould liaAc had to take the risk of the obhapiy attached to 
failure. Had the i)est obtained a iieriuaneiit footing:, the ojiinion Avould lune been 
strongfly held and freely expressed that, if the Departmental Olfu'ers had taker, 
the advice of the «:row(‘rs, the pest. Avould have been stamped out. Fortunately, 
success was achie\'ed, eonse^pient upon the thoroug:hness of the Superintendent of 
Horticulture (Mr. G. W. AVickens) and his oHicers aaIio carried out the didails 
necessary to stamp out the pest. 

I 

Tt is nearly alAA^ays ditlicult and sometimes impossible to evaluate the financial 
benefits derived from the application of science to tlie solution of an agricultural 
problem, but in this connection Mr. Wickens has taken the trouble to do so. He 
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(-^tiiuates that the loss to the State which would have occurred had the iiest ob- 
tained a permanent tooting, in round figures at not less than £50,000. It is inter- 
esting to note that the annual expenditure of the Department of Agriculture, ex- 
cluding the vote for vermin destruction, is the same. 

The co-operative invcsligation between the Commonwealth and the State, with 
Mr. W. M. Womersley and Mr. L. J. Newman as investigators, into methods for 
the control of two very serious pasture and crop pests — the Clover Springtail or 
Lucerne Flea and the Rod Legged Earth Mite — is still proceeding. The discovery 
of a predatory Mite which attacks the Clover Springtail is encouraging and points 
to the ultimate control of tlie (dover Springtail. Unfortunately, no means for the 
biological control of the Red Ia»g^»ed Earth Mite has appeared on the horizon. The 
investigators, however, are till pursuing all possible methods of dealing with this 
trouble. 

One of our past Presidents — Mr. W. M. Came — as senior investigator is asso- 
ciated with a very important contribution of science to the welfare of agriculture 
in connection with an iiuestigation into the causes and control of Bitter Pit. It 
will be remembered that in a ]i)a[)er given by him before the Royal Society he, and 
his collaborators — i\ressrs. Pittman and Elliott —also of this Society, in studying 
the physiology of the apple, especially in connection with the matui*ation process, 
found that, what was pojnilarly known as Hitter Pit really consisted of two dis- 
eases, one of which was a storage trouble, and the other a physiological one, due 
to climatic conditions. It was shown that the storage trouble, for which the term 
“Bitter Pit” was retained, can be largely, if not entirely, prevented as the result 
of picking for market at the right stage of maturity. ITow valuable this contri- 
bution is likely to prove may be jiulged from the fact that the Council for Scientifu* 
and Industrial Research estimated that the annual los.s in Australia due to Bitter 
Pit (Storage) was round about £109,000. 

The factors governing the incidence of the second or field form of Bit*er l^it, 
to which the name of “(’ork” was given have l)(‘en investigated and it has bcmi 
ascertained that,* so far as is at ])resent known, it ean only he modified to a minor 
degre(‘ by horticultural managcauciit. 

Allied with the iiiv(*stigatu)ii in connection with Bitter Pit were investigation^ 
into Water (kire and othei* physiological diseases generally, known as Break-down. 
The investigations with these have shown, in the case of the “Jonathan” variety, 
that in taking measures to (‘radicate Bitter Pit, the danger to “Water Core” is 
increased i)io portion ately, and, as this is followed in the ship’s hold by serious 
breakdown of the tissues, tlie obvious conclusion is that this variety is unsuitable 
for export and should he replaeed by others which arc suitable. Largely as ihe 
result of the investigation whieh was focussed upon the defects of this variety, 
this practice is now being followed by oiHihardists. 

A noteworthy contribution has been the eradition of tlii‘ Black Spot or Scab 
Disease in apples due to the fungus known as Venturia insecpiaJiSj as a result of 
the combination of chemical, mycological and agrostological knowledge. This dis- 
ease made its appearance from some unknown source at the end of the summer in 
1930, in an orchard at Man.-jimup. So serioiislj^^ was the introduction of this dis- 
ease regarded, that the uprooting of the commercial orchard of 17 acres in whieh * 
the disease was found, was n^eommended by orchardists generally, and particularly 
by those in the adjoining districts. Compared with the loss which would have 
occurred had this disease become established the cost of destruction of a single 
orchard would have been infinitesimal, but the objection to such a course was the 
uncertainty as to whether the disease might not also be discovered in other orchards, 
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when the cost of a general uprooting of orchartls would be prohibitive. As a mat- 
ter of fact about three weeks later a report was received as to its occurrence in an 
orchard at the Porongorups. It was decided, therefore, to take such steps as the 
life history of the disease indicated would certainly ('ontrol and i)rohal)ly eradicate 
it. The Mycologist advised that the infection was carried over 1‘roin year to 
year and was distributed to other places by means of the iiifei-ted leaves, whicii 
fell to the ground in the Autnnin. To counteract the danger of the s|:)read 
this infection, due to the leaves being blown about by tlie wind from place to place, 
the Agronomist’s aid was sought in order to secure a plant which could he sown 
on the orehard and which could he used as a trap for the leaves to prevent their 
dispersion by the wind. Such a plant was found in a iiuick-growiug variety of 
oats. It was anticipated that this would hold the leave.s and that wJien these were 
ploughed in, prior to the release (»f spores from the leaves in the Spring, re-inf ec- 
lion of the trees in the orehard would be prevented, pro\ided that the burying of 
the leaves was cflfieieiitly carried out. To guard against the possibility of the above- 
mentioned burying of the leavers being rather less than 190 per cent. efTicient, the 
Mycologist 1‘urthcr advised that certain chemical compounds ^^(ndd dt'stroy the 
genninatiiig spores if it was dejjosifcd upon them. 

To provide this measure of ])rotection, the TTorlieulturist then ])layed his part 
by thoroughly spraying the trees with a copper compound, so as to provide the 
lethal trap for the spores. To ensure 100 per cent, efficiency in this connection, 
the trees were eo\ered with this copper compound three times, from the bud-burst- 
ing stage to the fall of the petals, which was the critical (lang(*r period under 
climatic conditions, which obtained in the district where this disease was being 
fought. Fortunately, the mea.sures adopted pro\ed entirely succ'e.ssful at lioth 
places. Observation the next year showed that, in the orchard in which it \^a^ 
first found, no evidence of the disease was present. In the other orchard at the 
Porongorups, one apple was found infected and this was destroyed. The treat* 
ment was continued and last year no e\ideiice in that orchard Avas found 

The chief coiitrihiition of tlie many, which Botany has made to agriculture, 
is the census of the ])laiits of AVtstern Australia by our Secretary— Mr. C. A. 
Gardner. This work is fundamental to the initiation of many research problems 
in otlier branches of Science, as Avell as in Botany, ami is })relimiii;uiry in the j/ro- 
ductioii of a State Flora. Otlier contributions from Botany are the detm'inin itioii 
and study of the Poison Plants of the Stale and the identification and sngge.sted 
methods of control of noxious and other weeds. 

The Dairy lndiistr\ has hemi aided very materially h\ Scienn*. The (piantity 
(»f pasture hits been increased and its (juality improved as the result of f«*rtili?a- 
rion and scientific management, as Avell as by the deliberate iiitrodiietion of ncAv 
and improved pasture eonstitiieiits. The result of this has ht‘en that annual ])as- 
tures are being super.seded largely by permanent ones and the period of active 
growth is being expedited and extended. 

The placing upon the Statute Book of the “Cattle TniproAeiiieiit Act” is the 
logical and political application of the discovery in Geneties, that productivity is 
nn inherited constitutional character. This law has also been recognised by the 
farmer by the introduction of egg-laying competitions and by the formation of 
herd testing and milk recording a.s.sociatioii.s. 

The economic foundation of the production and commercial manufacture of 
butter rests upon one of the discoveries of applied science, viz., a method for tin* 
rapid detennination of butterfat in milk and cream. In this State the nudhod 
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in universal use is that worked out by Professor S. M. Babcock in 1890, who then, 
so that it could not be commercially exploited, patented it for the benefit of dairy- 
men. 

In the realm of soil Science, an important piece of work is now proceeding^ 
as the result of co-oi)eration between the Lands and Agricultural Departments. 
This is the Alkali Survey of certain j)ortions of the agricultural areas. This work 
IS in the charge of Dr. Teakle, who has associated with him Mr. S. J. Stokes, of 
the l^ands and Survey Department, who is responsible for the surveys and camp 
organisation. On the chemical side Dr. Teakle has as his principal assistant a 
chemist — Mr. L. W. Samuel — who previously had done original work in connec- 
tion Avith the technique associated Avith the building uj) of the synthetic Hormone 
Thyroxine. 

Western Australia is to be congratulated upon the excellent land classification, 
wliich has been carried out by the Survey Branch of the Lands Department. It, 
howcA^er, has been based u])on the botanical and field examination ol‘ soils Avithout 
chemical assistance, but, as the result of a rapid chemical reconnaissance, Avhich 
was carried out by Dr. Teakle, it Avas definitely shoAvn that such classification, 
without chemical assistance* could not he relied upon in certain districts, to indicate 
the area and distribution of tlie land suitable for settlement. The results of fur- 
ther and more detailed surveys h.v the Chemist and Surveyor have already proAed 
of considerable economic value in Iavo AA^ays. In the first jilace they have prevented 
the }daciiig of a number of settlers on land, Avhich these investigators indicate is 
unsafe, and, in the other direction, they have restored confidence in the settlement 
of laud in other areas about Avhich settlers, oAving to otlier factors in ojieration, 
were having some doubt. 

Arising out of the problem of the settlement of these alkali lands is anotho)' 
one ill connection with which iiiA estigation ih proceeding, and that is the selection 
of plants Avhicdi, because of their natural resisiance to alkali, are the most suitahlt* 
ior cultivation on this type of land. 

Many more instances of the Avay in Avhieli Agrieulture is indebted to S<‘ienee 
could be cited, but from AAdiat has lieeii stated it must be evident that the funda- 
mental Seienees of Physics, (diemistiy, Geology, Botany, Zoology and G(‘netics have 
contributed to the advancement of agriculture in Western Australia in all its 
branches. Few farmers realise this, for the seientifie discovery of to-day becomes 
the conimon-j)lace of to-morrow. So much is the agrieultnralist using tlie results of 
scieniilic in\ estigation, tliat it is almost eorreet to describe him as a Avorker in 
applied Science, using the discoveries of his brother in pure Science. 

Without the traditional exjierience of centuries AAdiich older countries possess 
Western Australia, with entirely ueAv conditions, could not possibly haA^e made the 
tremendous agricultural advance it has without the guidance which comes from 
Scientific research. It is fortunate that the State has proA’ided the research facil- 
ities which have made sncli progress possible. The Avonderful successes of the 
past cun, and should, inspire present AAwkers Avith the hope of similar successes 
in the fiitine. Let us, therefore, continue to ui^ge that facilities for Agricultural 
Research be increased to the limit of the State’s financial resources, for, as a Avriter 
in the Journal of Chemistry, June, 1932, quoting Dr. Ames, states, ^*Over produc- 
tion can ncAer take place in Arts, Education, ScievtiJJc Besettroh, or Medicine.” 
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STRANGLES IN HORSES. 

(A. McK. Clark, L.V.Se., Chief Veterinary Surgeon.) 

This is an infeetious disease due to bacteria, which usually affects young coun- 
try-bred horses when brought into town and allowed to drink out of public horse 
troiigbs. It causes nasal catarrh, and when the lymphatic glands under the jaw 
are infected they swell and finally form abscesses and swelling of the throat under 
the throat .strap. Its spread is facilitated by the movement of horses. This is 
(‘specially so when purchases are bcung made by dealers who collect tliem in depots 
})rior to sale. The buyers of such horses should, therefore, take care that these 
animals are free from the disease and are isolated for some foui’ weeks at least 
before allowing tliem access to (‘ommon drinking troughs and mangers. Strangles 
if tivated correctly do not clause a high rate of mortality and <*an, in the majority 
of cases, be treatcnl successfully. 

Sifni j)t(iws . — The horse becoim^s dull, loses his a])petite and becomes feverish, 
temperature rising to 103 deg. F. or higher. Discharge of pus from the nostrils, 
the mucous membrane being a dark red colour. Sometimes the glands escaj^e infec* 
tioii but usually after a few days they commence to swell and in about Id days 
r(*quir(* lancing with a sharp knife. Complications may occur due to extension of 
the catarruh towards the lungs and stoimudi, and the germ may (‘nl(‘r the general 
mrculation seating uj) ab^'esses in the kidneys, liver, lungs and joints. When the 
temperature rises to 104 deg. to 105 deg. F., it is usually a sign of complications 
being present, and usually if death occurs it is due to septicamiia. Purpura 
hiTiuorrhagica soinetiim^s follows attacks of strangles, in which case the h(*ad ami 
legs will gradually b(*(‘ome (edematous and swollen and the skin exude serum in 
patch(?s. The swelling becomes well marked, in some (*ases interfering with breath- 
ing, and most of th(*sc cases end fatally after a long illness. Also ])neumonia may 
supervene wdiicdi invariably pro\es fatal. 

Treat metit. “-This should consist of actually treating the symptom ' as they 
dev(‘lop. Atrecl(*d horses should be isolated and j)ut <nit of irorh imniedialely. 
Phu'e in a loose-box or some area slmltered from draughts yet w’cll v'utilati'd. 
Should tile birathing be distiessed it may be luwssary to administer inhalation^ of 
eucalyptus oil and turpentine. This should be done by jilacing some st’*a\\ in a 
nose-bag and pouring over it boiling water; then add to this one tablc'-poonful eac-h 
of eucalyptus and oil of turpentine. 

If the larynx is inflamed the animal will have dilTiculty in swallowing and 
when att(*inptiiig to drink, water will tlow’ through the nose. In tliis case the water 
should he eUwated to the level ot‘ the chest in order to assist the horse to drink 
easily. Ample water should be provided. Do not dreneh with medicine but gi\e 
the follow’ing electuary: — 

Kxtracd of Belladonna, 1 ounce. 

Potassium Chlorate, 4 ounces. 

Ginger, 4 ounces. 

Treacle, snflfiident (luantity. 

0*ne tablespooiiful of this mixture should he pla(*ed on the tongue twice daily. 

Should swTllings appear in the region of the throat they should be rubbed 
for 10 minutes with an ointment composed of Hed Iodide of Mercury 1 part. Lard 
4 parts, or mustard made into a paste with cold w^ater. When tliese swxdlings 
or abscesses become mature or soft and pointing at the top they should be lanced 
with a knife and allowed to drain freely. Wash the w^ound out daily with a dis- 
infectant solution such as Lysol, etc. Feed ou green feed or bran mashes and 
keep the stable and resting paddocks clean. 



4^6 ; JOURNAJL OF AORICUL TUBE, Vs\A. ^ [Dec., 1932. 

BULK HANDLING* 

A G)rrcction* 

ill CavSe for Bulk Handling* in VV.A.,*’ published in the last issue (Sep- 
tember, 1932) of this Journal, the financial results of the operations of three 
farmers handling \vh(‘at under the Kxiieriinental Bulk Handling Scheme are given 
(pages 364 and Jl was shown that the average saving due to handling in 

hulk in the three cases quoted amounted to 2.33d. per busiiel. Since then it has 
been learnt, as the result of evidence given to the Bulk Handling Commission 
(vide Report, p. 223, (juestion 4930), that the arrangements with the millers, who 
purchm‘d the bulk wheat, were that the millers be supplied with the number of 
})ags necessary to hold tlie wheat if it had not been bulked, and that the millers 
would credit the Bulk Scdieme with the savings resulting from handling the wheat 
in bulk. Though this did not affect the farmers, whose transactions were cited, it 
IS considered that part of the cost of the bags should have been taken into account 
and the savings, as shown, re<luced accordingly. This would have lieen done had 
the details of the arr.nigemerit with the millers been available at the time. It, 
however, would not have altered the estimated savings due to bulk handling (page 
370) and shown to range from 2.93 to 4.53 pence per hiisliel, as these final eon- 
chisions were not based in any way upon the costs of the (experimental installation. 

GEO. T.. SrTTON. 


RYEGRASS— HAWKE'S BAY* 

Erom time to time the Department ol’ AgTiculturc, [>er nnalium of tlm 

‘Mournar^ and other achices, has stressed the advantage of seed testing. It is no 
less iiec(^sary that wlum a higli standard has been obtained by a certified grower 
of seed, tlie purchaser '•liould be assured that the seed he buys comes from the 
]jro(lm'er he desire.s to patronise. W(* have recently received a communication from 
Mr. 3. A. Sim.soii, the Hon. Secietary of the Ha wake’s Bay As.s()ciati()n of (Jertilied 
Grass Se(’d Giow^ers, who, writing from Hastings on tin* 4tli October, states: — 

HAWKE’S B.^V ASSO(UATI()K OK (’KHTIFIKI) OKASS SEKl) (JKOWERB. 

]*.0. ]i()x 81. Hastings, 

4tli Oi-tober, 1932. 

Tlic Director, 

Department of Agriculture, 

N'ictoria, Newr South Wales, South Australia, and 
Berth. 

Dear Sir, — During the past few^ iiioiLths it has boon evident that ryegrass grown 
in nawk(^ ’s Bay has been purchased by firms in your State and it has come before us 
through advertising catalogues where Hawke’s 'Bay ryegrass is being sold but in 
many cases it has been found that Hawke’s Bay ryegrass has not been distributed 
but is some other certified ryegrass grown in some other j>rovince of New Zealand. 

In setting out this memorandum 1 would like to point out on behalf of my 
Assoeiation that as a guide to ensure the farming community of your State that they 
will be purchasing the genuine Hawdic’s Bay certified ry(‘gra«8 by looking for the 
following markings on bags, tags and insert slips. 

As far as our merchants are concerned they always stencil on their bags ^Hluar- 
anteed Hawke’s Bay grown; machine dressed by (the name of the finn).” The Depart- 
ment of Agriculture supervises all the certification and they issue insert slips and tags 
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J^ircording to the (‘lassificatioJi of the seed. On the inseit slips and tags there 

found Grown on Kegistered Area No following this will be 

107’^ (Grower’s number), and then paddoek letter following the registered number. 
ii.B. stands for Hawke’s Bay district, whereas if H.(/\ was on the tag this would in- 
dicate that the area harvested was in South Canterbury. There is nothing really to 
show the farmer that the seed was grown in Hawke’s Bay ex<‘ept by looking for H.B. 
on insert slips and tags or, ijj some cases where firms adopt the method of branding 
the bags, as follows: — 2 HH/107 and paddock letter os'er the code letter f(‘r seed 
classification. 

It is my Association’s intention to ask tlm Department of Agriculture to have 
printed over the tags and insert sli]»s the name of the proymee in whi< h the seed is 
grown. For our concern the words ^‘Hawke’s Bay grown” would l)c }>rint(‘d across 
the tags and insert slips. 

This attention was drawMi to us by a farmer of your State visiting this locality 
and he said that there w'as no guarantee whatsoever from, the nicn hants that the 
farmer was receiving genuine Hawke’s Bay certified ryegrass, and to his sorrow in 
some cases Wimmera ryegrass has been sold, so ho has asked our Association w^hether 
it would be possible for u« to put Uf> certified seed in containers of three-bushel bags. 
This, however, is lum^ under consideration with the merchants and Department of 
Agriculture. 

Aly Association would be grateful if your Department W(mld pu)>lish an article, 
or outline the system, in yonr “.lonrnal” so that the fanners may be educated u]) to 
the idea of wdiat to look for when purchasing the certified ryegrass seed as being 
advertised bv the local inerclunits’. We would not like to see the good name of our 
perennial ryegrass being abused in any way. Thi.s factor alone is of ^ ery grave im- 
portance to us, particularly wliere the trading enterprise is just opening up. I am 
sure if the genuine article is jnircliascd and grown every satisfaction will bo obtained 
as this grass has now been tested out in different parts of the world and has [»roved 
itself as to its permaneticy and good name it attains. 

It is somewhat unfortiinat'' that the prices this year have been so high, but thi.s 
is due to one factor that seasonal conditions in the other ]»rovinc(*s have boon ^ ery 
ailverse to crop production and w'e are the only province tliat has made an average 
harvest, so the demand has biuui high; thus ]>rices reached a high level. It w'ill 
probably be found that in future years, when three or four provinces are coin]M ting, 
the prices will ire about od per cent, lower, and thi.s alone. I am snie, will cop<' with 
the wants of our overseas biiyms. 

Hoping that this fa^ol 1 r is not troing to inconvenience \ou ni aiiv wax, I would 
like to offer the thanks of m,\ Association for anything that is done to f‘nrther tlie 
interests of our grasses. 

Vonrs faithful.y, 

tSgd.) .1. A SIM SON, 

Ilou. SiM'ietaiy. 


HORTICULTURAL NOTES. 

Gko. AV^. AVkivEXs, Superiutendont of Koiiiculturc. 

At time of writing — Novemlier— nearly all kinds of fruits, excepting citrus 
are sufficiently forward to show tliaf on tlie tvhole a favourable setting has taken 
place, and the outlook for a gooxl crop is decidedly encouraging. Tlie first of the 
tiew .season's fruits- -loipiat.s — appeared on the market some time ago, and it is 
to be hoped the (piality of tlie first comer cannot be tak<*ii as an indication of the 
standard of those still to arrive. The loquat crop this year xvm^ the heaviest I 
have seen in the State, and a.s \ery few growers thinned, th(*re was a big quantity 
of small and unsaleable fruit. 

Stone fruits — apricots, jicaches and plums—liave .^et ahundaiitly, and unless 
orchardists thin drastically, an experience similar to that with Joquats xvill take 
place. 
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Pears tlirougiiout the State are uniformly good and are freer from scab, 
Venturia piriua, than for several years past. If the overseas pear market is as 
good in 1933 as it was in 1932 pear growers will have a profitable export season. 

The apple crop is not as easy to gauge now as it u^e^l to lie, owing to the fact 
that the thrips visitation in season 1930-31 put one big producing district, viz., 
Cranhr(>ok, Mount Barker, Albany, out of step with the remainder of the State; 
but allowing that the district mentioned, whicli had a very heavy crop last season, 
will ))e mucli lighter this, it is not by any means the failure that occurred in the 
thrips year, and with a good to heavy crop in other parts the ]n*eseiit indications 
are that the yield for the Stale will be above the average. 

The gi'ape crop varies \er\ little from year to year, and this season promises 
to be no exception to the gcuieral rule of good crops, and excellent <|Uality. 

Citrus trees blos.somed well and the young fruit at the present time look }»ro- 
inising, but it is not ])o^^slble until after .shedding has taken place to forecast what 
the croj) will be. 

hi the August i^sue of the “Californian Citrograph” 1 came acro.ss spine 
verses wdiich wdll bear reiirodiictioii in our ‘Mouriial/’ for w’ith the exception of frost, 
which is a minor danger to fruitgrowers here, the other stanzas might easily have 
been Avritten for Western Australia, and during a elose acijnaintance with growers, 
now extending over 30 years, in which 1 have seen scale and codlin inotli vaiKjuished, 
hailstorm and drought borne without moaning, bad fruit culled and good fruit Avell 
packed, 1 ha\e definitely formed the ojiinion that, while no doiiht tliere are some 
wdio slip, particularly on the cull pile, it has been riiA good fortune to meet (piite 
a n umber of diiikum oi’chardists. 


IF— 

(With apple-ogies to Kipling.) 

If you can sjiray wdien Scale seenih cleanly vaiKjnished 
And do a real jol) of it, year on year: 

Tt' you can lick the Codler to a finish 
And send your fi nit abroad without a feai*: 

If you can watch a hailstorm strip your orchard 
Leaving your hopes and AA’ork a lilasted mess, 

And gather np yonr notes to face the bankers 
And do it so the World can never guess: 

If you can slee]) spring nights as Avinter clutches 
Your slo])es, just bursting into pink-Avhite bloom, 

And see them in the inorning snii change sAviftly 
From life to deadening brown, yet shoAv no gloom: 

If you can watch the Drought burn up your apples 
With rainless, dancing dazzle day by day, 

And keep on thinning as you A^atch them shrivel 
And still have faith yonr work is going to pay! 

If you can let your apples hang to ripen 
Kor yield to crafty pleas to “sell them quick,” 

If you can throw^ ALL bad ones in the cull pile 
Nor stoop to cheat Avith outworn packing trick: 

If yon can groAv one full carload per acre 
And pack the Avay The Public Avants if done: 

IF yoidll do these yoiril never need financing 
And more — you’ll be an Orchardist, my son. 


V 
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WEST ARTHUR PASTURE COMPETITION, m2. 

JTDOK — A. S. Wild, Agricultural AcImmu’. 


The inspection of the 5-acre ])asture plots entered in tlie We'-t Arthur Pas- 
ture Coini>etitiou was made on the .‘list ()ctoher to 2rid Novenil)(‘r, and awards 
were made as follows: — 
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The lainfalls a> r(‘c<»rded diii-ino the \ear at the centre.'^ cum'crned were: 
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Mr. U. Schinzi^»\ winning’ pasture had been e^tal)llshed duriiio- 192(1 on land 
whicli had just been cleared ol ith white jrum, jam, blackbov ami stinkw'ood Um- 
ber. During that year it was ]>loughed and planted with (i9 Ib^. of oats and 2 lbs. 
of subterranean clover seed p(*r acre, while superphospliate wjn ai)])lied at the 
rate of 90 U>s. per aiut*. Each year since, it has been topdies>ed wdth an appli- 
cation of 90 lbs. of sujierjdiosphale }>er acre during the month oi' April. Sheej) 
had been depastured on this ])lot up to the middle of August. It wa- calculated 
to yield about 13 tons ol green fodder per acre. 

J\Irs. Pameron’s two entiles were both from tin* same proper! \, located about 
eight miles w'est of Pollie. Both ])lots had received similar treatment, being cleare<I 
of blackbutt timber three years j)reviousl\. After ploughing, 90 lbs. of unslaked 
lime were applied ])er acie. Thi.s was followed by an apjilication of Pr) lbs. of 
superjdiosphate during the next year, wlnni 1 lb. of subterran(‘an clover and 2 
lbs. of mixed grasses weri* sown ])er acre. During 1932 a bau of potato manure 
was apjdied to each acre and, 111 the case of the tirst pasture, this was followed 
by the same (piantity of sipierphosphate. The entry which wais aAvarded second 
place to that of Mr. Schinzig’s was calculated to yield S.7 tons of green^tutl ])er 
acre, although it had been stocked up to the end of September, H) acres carrying 
i:X) ewes, 77 lambs and 20 lu'ad of mixed large stock. 

The pasture entered by !Mr. A. Holmes had been established on a white gum 
llat. After being cleared the land was ploughed and seeded with 00 lbs. of oat^' 
and iy 2 lbs. of subterranean clover i>er acre, 112 lbs. of superphosphate being 
aptdied also. During April of the following year tin* plot was top-dressed with 
superphosphate at the rate of 00 lbs. j>er acre. Early in 1932 the land wuis again 
ploughed after the first rains, cultivated, harrowed, and sown with Db lbs. of 
early subteri'anean clover seed and 50 lbs. of oats, su])erphosphate being aiiplied 
at 112 lbs. per acre. This pasture was stocked w ith cattle up to the end of June. 
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Mr. T. K Jttmes submit led the same pasture plot which had been inspected 
the previous year. The land which had carried white gum timber and blackboys 
had been cleared in 1928, ploughed during October, 1929, and planted at the end 
of May, 1930. Oats were planted at the rate of 40 lbs. per acre and the very 
early variety o-f subterranean clover, *^Dwalganup,'^ at lYi lbs. per acre, superphos- 
phate being applied at the rate of 112 lbs. per acre. The first yeai ^s growth of 
Olover had seeded well, producing an excellent stand during the second year, 
1931, when it was calculated to yield 6V2 tons of green fodder per acre, although 
stocked up to the time of inspection. During May, 19.32, the plot was topdressed 
at the rate of 112 lbs. of superphosphate per acre. It had carried large stock 
since the 1st of June, but was calculated to yield about 6 tons of green fodder 
per acre. 

Mr. II. Barron-Rodv;ay 's pasture had been established for many years on 
land which originally carried red gum, blue gum and manna gum. It was ploughed 
first after clearing about 25 years ago, and scarified at intervals of about 3 years, 
the last scarifying taking place about two years ago. About 80 lbs. per. acre of 
superphosphate are applied to the pasture each year. 


CHICKEN REARING. 


By A. C. Jenyns, 

Poultry Adviser. 

This section of poultry farming is perhaps the most difiicult, and has certainly 
the most serious bearing on the future success of the farm. If is a comparatively 
simple matter to get the eggs hatched, but it is then the real trouble begins. If 
strict notice is taken, the average poidtryman wull realise that lie loses more cliicks 
in rearing than eggs in incubation. This statement will no doubt cause much ad- 
verse comment, mainly due to the fact that the comparison has never been made, 
for I will agree it is not nice, to say the least, to a.dinit to large losses due to no 
apparent (*ause. 

The first and main cause of chicken morality is due to chills, and once baby 
chicks get chilled there is little or no hope of cure, owing to the lungs being so 
easily and quickly affected. Then Cocciodiosis is a disease which seems to be get- 
ting a greater hold each season. 

In the case of chills there are many causes — incorrect or draughty (piarters, 
and as an even greater <*ause, too much w^armth and close confinement, (thicks are 
like plants; to be strong and hardy they must have plenty of freedom and fresh 
air, with just sufficient warmth to counteract any droj) in temperature ; sunlight and 
sun heat is the most necessai’y item on the daily ration. It will be seen, therefore, 
that the brooding houses and interior systems must be given careful thought before 
erection. The habit of getting plans and ideas from literature written in other 
countries or states wheiv the climatic conditions do not coincide with ours is the 
cause of mucli trouble and loss, for the best t^^pe and position of brooder housfjs 
and outside conditions N'aries with almost every district, and the correct type 
and position can only be determined by a careful study of the fanner’s local con- 
ditions, such as angle of sun, winds, and slope of ground, etc. Many a loss from 
this cause is through the incubator house being too far from the brooders. I have 
seen many cases where hundreds of chickens have been lost through getting chille<I 
in the transfer from incubator to brooder house. Clean dry sand is the best cover- 
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mg' for the tioors of brooders, green chaff should })e especially avoided, as this 
sets up a dampness and lunniditv which fouls the whole atmosphere ()t' tlie brooder 
house. 

€occtdiosis> — This disease is spread \ery often through seeoiid-haiid incuba- 
tors, as the germ is left in the maehines by affected chickens; then, as many poult ly 
fanners never disinfect and thoroughly clean their incubators, the disease is eanied 
on when machines are sold oi* clumged from one farm to anothei'. Incubators, 
brooders, brooder and incubator houses should be thoroughly cleaned and disinfected 
before and after using. Most cases of diarrhoea are put down to eoceidia or hacil- 
Jara>' white diarrhoea. This is generally the wrong diagnosis. In niy experiments 
and observations over the past .mx or seven years, I have pi'oved that in a great 
many cases tlie troulile is wrong feialing. liy this, J ineiin that tli(*r(‘ is too much 
indigestible matter given to chicks in the early stages. Pollard ex c(*pt in very small 
quantities should not he fed to young chickens, especially in dry hoppers. Bran 
should be tlie main food, with cracked grain at will. 1 lia' e many times had 
brought under my notice chickens with ])ast\ vents or what apjiearcd to be 
(liarrho(*a. These WH*re being fed on pollard and bran in some cases and gristed 
wheat (ivitli the dour left in) in others. 1 immediately caused the ration to be 
altered to bran four parts, [lollaid one ])arl, and the wheatmeal to be screenful 
and the tiour taken out. Wilhin three days the pastiness had disap]>eare(l ami the 
chicks were clean and healthv The increasing use of artificial or chemical footls 
for chicks is causing tin* stock to gradually deteriorate. That tins i.s correct is 
borne out by the fact that trouble ivitli young chicks is increasing more on farms 
using these foods than on tlio^-t* wliicli are using plain natural foodstuffs. 

From the first day bab\ chicks should be given water to drink and clean bran 
to pick at, not to be (as is the general method) shut tightly in a ^inall brooder with 
no free fresh air for thre<' da\s, but given space to run in and get drink and food 
when they want it. { Skimmed milk, of course, is )>referable to water ivhere .nail- 
able). \Vh(M’(‘ the milk is used the water must also be always available to the 
chickens. After three or four days gristed wheat in a small hopper should bt* be- 
fore the chicks all the time, with a damp crumbly mash con-istiiig of four pails 
bran to one of pollard or wheatmeal, and two per cent, boiiemeal three (»r lour times 
dail.v. At three w'eeks, 1^2 per cent, meatineal to lie cidded to the mash and the size 
of the cracked grain incrt'ased sliglitly. When six to s(*ven weeks old tlie ma>h 
alters to three parts bran to one ])art pollard or wiieatmeal, increasing the bone 
meal to 21 per cent, and withdrawing the meatineal entindy. This mash, with a 
gradual increasing of the size of the grain in the hopiier wdll cai'iy the stoik till 
live months old; thi‘n 2y2 per cent, meatineal to In* added and increased giadiially 
fo five per cent, at .six months, when the pullets should be coinineneing to lay. 

Though the above inelhod of feeding is antagonistic to most of the pre\ ailing 
ideas, it will be found correct inasmuch that it will eliininatc the great trouble 
(commonly knowui as pasty \(Mits) and give greater and (pucker body development 
before sex development takes a hand and starts the pullets laying small eggs, owing 
to improjier feeding and handling forcing sex maturity before the laxly of the bird 
is snihciently developed to do the job efficiently and profitably. 

Late hatched chicks (/.c., hatched later than Sejitember) are ahvavs more 
trouble to rear than the earlier hatches, and e\en when reared arc more liable to 
contract sicknes.S and disease. Begimler^ in buying chicks sliould stipulate the 
late July to early September liatche.s, if they wish to get good healthy and profit- 
^able stock. The cliief reason for iveakness and lack of vitality in late-hatched 
chicks is the fact that the hens have been laying for a long period and have become 
stale and lowered in vitality themselves. The male bird lias also had a liard long 
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season and the germ become imieh weaker, so it will be seen that the eorabination 
of these two factors in mating can only give progeny of lowered vitality and re- 
sistance to disease. This is especially noticed where large quantities of chickens 
are hatched and the rearing dom* in battery brooders or other large scale methods. 
The battery brooder system lias its good points, but T am confident that it tends 
to the detriment of the chickens raised and so ultimately to the lowering of the 
standard and vitality of the poultry in Western Australia; for in using' battery 
systems where large (juaiitities are required, it is difficult to avoid using eggs which 
are obtained from stale hens and more or less devitalised male birds, whereas in 
proper mating on a small scale, due attention can be* paid to these details. 


GRADE HERD RECORDING. 

G. Iv. Bakon-Hay, 

Su])erintendent of Dairying. 

The testing of pure-bred cows has been conducted in Western Australia since 
1918, under the Australian Pure Breeds Herd Recording Scheme, but until the 
present no testing of grade cow's has been carried out. This has been mainly due 
to the belief that the best interests of the State would be served by conducting Pure 
Breed Herd Recording and assisting farmers in the purchase of pure-bred bulls ex 
such officially tested cow^s, in order to grade up the existing milch cows in the State. 
It was also considered that in view of the veiy rapid increase in the pasture areas 
of this State, that all the existing dairy stock would be required for the adequate 
stocking of these areas, and such cows, although low producers in themselves, were 
valuable potential breeders of daily heifers when mated with the type of bulls 
supjilied to farmers. Jn supi)()rt of the above it may be mentioned that the area 
of sown pasture inereaseil in 1922 from 18,-141 acres to 339,371 acres in 1931, a truly 
phenomenal performance. 

During the last two yeai’s it has been realised, however, and the fact has been 
brought under the notice of the Department on many occasions, that in the ohl'‘r 
districts of the State farmers have increased their herds to a size that would 
warrant culling, and retiuests have been made for Grade Herd Recording to be 
carried out. This has not been possible, how'ever, owing to the withdraw'al of the 
Commonwealth grant in 1931 and the State Government not being in a position to 
finance the scheme without this assistance. 

In September, however, the Government secured a grant of £1,000 from the 
Common w'ealth Bank, w'hich has been supplemented, and will allow Western Aus- 
tralia (the last of the States) to institute a scjheme for herd recording in Grade 
Herds. 

Some doubts have been expressed as to whether the State is yet in a position 
to commence Grade Herd Testing, but examples are not lacking in Australia to 
indicate that the jiolicy now initiated is one that will increase the average produc- 
tion of herds very rapidly. Grade Herd Testing is of comparatively recent origin 
even in the older dairy States, such as New South Wales and Victoria, but the 
results in each of these States have been spectacular and well worthy of notice. 

Grade Herd Recording w'as initiated in New South Wales in 1923-24, when 
9,000 cows were tested, and the movement was so successful that each year a sub- 
stantial increase in the cows tested took place, until in 1930 no less than 100,000 
cows were under test in addition to Pure Breed Herds. 
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\n Victoria, wliere the .scheme was started three years earlier. 1,600 cows were 
tested in 102] -22, averaging 165 lbs. of butter fat; in 1030-31 the munber tested 
had increased to 93,664 coavs, with the excellent average of 246 Ihs. of butter fat 
per cow', the State averaj^’e being’ approximately 156 lbs. i)er ('Ow, or 06 lbs. per 
cow less than those cows under test. 

Tn Queensland, where grade herd recording is still in its infancy, it i.-^ signi6(*ant 
that the yield per cow is the next lowest to that ol' Westein Australia, the 
latter being the bottom of the list. In Queensland, however, wlnoe herd recording 
is ])ractised, similar remarkable increases are taking place in production as have 
been mentioned above. The following results of only three years t(*sting obtained 
in the Atherton Tableland, will prove interesting, espeiually in view of the low 
initial production of the cows. 


UKlll' KKroKDINC IN A'mEKTOX DISTRUT, 
DIKENSIANI). 




Numl)cr of 

1 Average N leh 



CVnvs. 

1 Rutter Eat. 

1 




flH. 

IU27 


2IH> 

i;^7 

IU2S 


419 

I.T) 

1921) 


i T) 1 8 

] as 


Th(‘ pi’e>ent jiineturi* is most opportune to commence (trade* Herd Recording, 
as every dairyman is confronted to-day with the spectacle of failiim pi’ices for his 
mam commodity, namely, Indter-fat. The reduction of costs is cvtiemcly dillieiilt 
ill a young country where tai’iiis are still in the develojuneiital •'.age. (me a\enuc 
of reduction is by obtaining higher yields per coav, wdiieh i.s t>racticable whether the 
farm is highly developed oi not. While it is not claimed that held reeoi’ding wnll 
of it.self ellect thi.s, it en;d>h‘s the dairy farmer wdio uses tlie infornmtiori obtained 
by the jiossession of sueli records, to eliminate unprofitable coav', and by better 
feeding methods w’ith the remaining cows, considerably increase lli^ average herd 
yield. 

Results, too, are relatively rapid, and compare favourablv with those olitained 
by breeding from pnre-bred hulls ex tested dams, the breeding and enlliiig going 
hand in hand. 

The following table, obtained in Victoria, shows with what rapidity results 
may be expected: — 

HERD RK( ORDlNt; AM) INEKEASEJ) I^KOlU I TlON. 


Year eomineneiiig Te.st. 

Average YioUl in 
First Yeai. 

Average \ield m 
1929. 

Increase m 
Av(‘rage Yield. 


Ihs. 

lUs. 

lbs. 

1921 

183 

2.')7 

74 

1922 i 

i 189 

' 259 

1 79 

1923 

177 

1 299 

92 

1925 

193* 5 

2.72 

58 • 5 

192U 

1«,> 

22U 

55 
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This tabl<? «ht)\v's that in Victoria an avoragi* increase of 55 lbs, was obtained 
in three years, while* irr those associations where tcstiiit? had been in force for longer 
periods, the inci*eases were* eonsi<lerably higher. If tliese results can be obtained in 
this State, anti then., is no leasori why they should not. then the average production 
of those cows urnler lest will lx* more tlian double that of the average cow in 
Westeni Australia 1 

The rules i*or the conduction of grade herd recording, which are given here- 
under, have been designed to further develop the policy of ‘^grading up^^ herds with 
the use of pure>br(*d bulls ex tested dams combim**! with the culling ('f low-]>ro- 
ducing cows. 

Rule i) re<|nires that, witliin twehe months from the commencement of testing, 
at least 20 })er cent, of the hulls owned by meinberh in a sub-unit shall be i)ure bred 
ex tested dams, and this number shall be inereased annually until at the end of 
five years 100 per cent, shall be pure-bred bulls ex t(*sted dams. It is anticipated 
that tliis will have the etfeet ol* further iiici'easing the demand for pure-))red bulls, 
and for this reason alone the extension of grach* herd testing throughout the State 
siiould be adN ocaUsd by stud breeders. 

While it is believed that dairy fanners geuei ally are seized with the value* of 
pure-bred bulls for the breeding of dairy heitVrs, a fear has been ex})ressed that in 
individual cases farmers owning a very high-producing grade cow may be tempted 
to rear a bull calf from that cow for breeding purposes. Rule 7 provides against 
such a contingency. 

Moreover, in the re<iords which it is iutendetl to keep, the sire and dam of every 
cow tested, as far as is known, will be noted. Jn u short time the result will be that 
such pedigree hulls or particulai* liiu's of blood in a bribed wnll become known as 
prepotent for milk or bulter-iat jirodnction, and will lead to a demand for pedigree 
bulls from that iiarticular stud or line of breeding. This again should be of con- 
siderable benefit to those stud breeders Avhose herds are ollicially tested and whose 
stock **])i‘ove’’ themselves for butter i>roduction. 


HFLES OOVKltNlN’G THE FORMATION AND OPERATION OF ORxVDE 
HERD TESTINti IN WESTERN AUSTRAIJA. 

1. The State shall be considered as one Testing Unit. 

2. The Superintendent of Dairying shall control the formation and admini.stra- 
tion of the herd-tt?sting inoveinent. 

3. Sub-units may be formed and conducted in suitable centres in dairying 
districts, and shall be in compact ureas so as to avoid lengthy travelling* by the 
Tester in carrying out his duties. Each such sub-unit should contain apj)ro.xiinately 
20-25 dairy herds with not less than 350 coavs. 

4. Each Sub-unit shall be given a number for identification and recording*, 
purposes. 

5. Every member undei’takes to etfeet, and does effect, the culling from the 
herd of all cows which, having reached the age of six years, have failed in each of 
two (consecutive lactation periods to produce 150 lbs, of butter-fat. 

0. Members of each Sub-unil undertake tliat, AvitUin twelve months of the 
establishuieni of the Sub-unit, 20 per cent, of the bulls being used for serA’ioe in the 
herds of members shall he i>ure bred and ex dain.s which have been tested under 
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Government supen ision tiiid have reached the standard prescribed by the regula- 
tions governing the testing of pure-bred herds, and that the percentage of such pure- 
bred bulls shall increase at the rate of 20 per cent, per annum thereafter. 

7. Members undertaW not to rear any bull calves to be sold for use as Ksires 
in dairy herds unless these are ex pure-bred cows and sired by pure-bred bulls. 

8. Only Testers in the einjdoy and under the direct control of the Department 
of Agriculture shall carry out grade herd testing under this scdieme. 

9. The official testing year shall cover the period from 1st IVlay to 30th April 
following. New Sub-units may bo formed to commence operations at any period 
between 1st May and 31st October, and in such cases the })eriod of the test shall be 
from actual date of commencement to 30th April following. 

10. Daii*y farmers who desire to become members of the State Grade Herd- 
testing Scheme and join Sub-units must submit for testing and pay fees for every 
cow in their herds with the exception of those sick, disabled, etc., up to 10 pci‘ cent., 
and shall pay for a minimum of 10 cows. Api>lications for exemptions must be 
certified by the official Tester. 

11. The Testing Officer .shall be supplied with the following details of each 
cow in each inenibeFs herd : — Age, colour, marks or braTids, and date of calving, 
and also the })edigree to the (*xteiit known. 

12. The following means shall be adopted to identify cows tested: — 

(a) Each cow '‘hall he tattooed in the ear with a letter and a numeral indi- 

cating the Sub-unit and number in that I'mt. 

(b) A list of all cows in the herd shall Ik? placed in each milking shed or 

otherwise available to the Tester. 

13. The Testing Officer shall weigh the rnilk yielded by each cow at each milk- 
ing duiing the period of his visit, and shall take fair samples of each cow^s milk 
at the rate of 1 c.c. of milk for each imund weight yielded at two consecutive milk- 
ings, and shall ascertain by tin* Haln'ock method the butter-fat content of such milk. 

14. The Testing Oflicer shall, if asked, give to the member a check sample of 
the milk at the same time as lie takes his own sam])le for testing. 

15. The Oflieial Tester shall leave with each farmer a duplicate copy of each 
test day’s work made out, on the field-sheet provided. 

l(i. Abnormal Tests. — In ca.ses of cows testing abnormally, i.e., more than 25 
per cent, above or bt*low the normal milk and fat yield at the time of the Te^ter’s 
last visit, such test shall be dist-aidcd and the average of tlie preceding and succeed- 
ing tests taken. Any such abnormality should be shown in the “Remarks” column. 
Where the first test is abnoi’inal, the production for tin? first f‘ub-penod should be 
calculated fi*om the average of the two succeeding tests. 

17. Fee for herd testing shall be 2s. (kl. per eow per annum, such year to end 
on April 30th. The fee may lie paid on ap])lication, or half this fee will be accepted 
on application, the remaining half being covered by an order on a butter factory 
payable within three months, sueh order to be given at tiiiu' of application for 
testing. 

18. The full fee of 2s. (id. shall be paid on the estimated number at' cows to 
commence their lactation period by .’list October each year. When any variation 
occurs, the amount shall be adjusted annually. 

19. The fee Ibv newly purchased cows, or cows calving aftm* October 31st and 
submitted for test, shall be Is. 3d. per cow^, and the official year shall be the broken 
period up to April 30th. 
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20. For the purpo>e oi asset?hing* fa's due to the Association, (‘very (*o\v once 
teste(] shall be deeine(l to he a cow submitted for test. 

21. Testing or ineinbei’ship fees will not be I’efiiuded to a im'inber after the 
first test of bis herd has been carried out. If a member disi-ontinues tc'sting after 
his first or sec'ond test, lie must continue to pay the instalm(*nts on full f(‘e (hnrgod 
for each cow entered for t(‘sl, e\’(‘ept with the approval of the Siijierintendent of 
Dairying. 

22. Facb herd in a Sub-unit shall be t(‘sted at least once monthly, the order 
in which herds are to be tested being decided by the OHicial T(‘ster, and he shall not 
notify inemlxns, directly or indiiectly, of the intention to \isit. 

23. The Tester sliall fonvard ({Uarterly to the Superintend(‘nt of Dairying, 
Depai’tment of Agriculture, a r<‘j)orf on the form provided, showing the average 
pi’ogress yields of each herd in the Sub-unit. 

24. For the pui*i)ose of (‘ompiling olheial records, the lactation period shall 
coniinenc'e on the seventh day after calving and he eomiileted on the 273rd day after 
commencement. 

25. In the (*ase of a nunnher eommencing to t(‘st his herd for the first tinn*, or 
in cases where it has hecm inipracfi(*ahle to t(‘st any eow^s until after tlnw have h(*cn 
calved two or more months, such cows may he cnnlited with (iO days’ production 
based u))on the first test made hy the Testing Oihcer, unless the own(‘r desinN an 
exemption, whudi may be granted. 

26. In compiling the annual report of the average production of the herd, 
exemptions may be allowed for siudi cows as have been sold, or have dried off owing 
to accident or sn^kness prior to the third h'sting jienod, also for htdfei’s calving 
under J8 months of age. 

27. The Tc'sting Officer shall be provided with food and lodging i‘or himself, 
and fodder for his horse, five of charge, by the member for* whom he testing 
during sueli time as is oeeiipied in testing the nmmlvr’s herd. 


WHEAT PRODUCTION COSTS. 

CiKO. 1^. SvTTOX, I)ire(*tor of Agrienlturi*, 
and 

I. Thomas, Sujierintendent Wlmat Chirms. 

it is not jiossihle to give a general answer to the (|uesti(>n, “What is the j>ro- 
duelion <*()st of a bushel of wheat?” This is hec'ause, on the lt),00U odd farms in 
Western .\uslralia on which wheat is being ])roduce(i, it is safe to say that on no 
two of them are the conditions (mtirely the same. Kven if these farms wvre classi- 
fied into groups on w’hich simihn* c'onditioiis obtained, it would he found that there 
was such a w’i(h‘ range betw(‘en some of the gi()U])s that it would still be impossible 
to satisfactorily answer this (jm‘sti()n. It is, howtwer, jmssihle to state (hdinitely 
that, on the majority of wheat farms and at present prices (2^. 6d. per bushel) 
wheat farming does not [lay, and this at omv rais(*s two questions: “Why do wheat 
growers ivmain on their holdings?” and “Tlow^ are they able to do so?” 

In answer to the first (jimstion, it is pointed out that a farm, in addition to 
being a place where certain commodities are produc(‘d hy the fanner for sale, is 
also a home l‘or his family, Avliere many of their sustenance re(|uiremerits can be 
produced at a minimum of expense. Quite ajiavt, therefore, from the difficulty 
of disposing of a highly capitalised pro]>erly, there is eonsi(h‘rnble reluctance to 
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bleak up the home, often with its many sentimental assoeiations. wliilst thei*e is any 
reasonable ehanee of beiny able to maintain it. Thi> raises the se<'on(l (juestion, 
^‘How is it jiossible to leinain on it?” 

Jt can only be in one or probably both of the f(>llowin^' wa\s: — 

(a) Ry the farnno' himself workino; for a low labour income; and 

(b) By failing' to make due return for cajiital invested; in other words by 

not receiving interest for his own capital invested in the farm, or not 
])aying* inteiTst on borrowed capital. 

To illustrate these two points it is pro[>osed to considei' the details of an as- 
sumed case of the simplest character. In this the farm is regarded purely as a 
commercial unit and any return for the farmer's labour, ex})erience, and adtninis- 
tration is e.xeluded from the returns conshiered. Had they been available it would 
have been prefei'able to deal with the accounts of an actual farm, lint, because of 
the <iifficulty of securing such, and the variation between the conditions and in- 
dividual farms, the p/o fttnua ti'ansactioiis of an extremely simph* case, not comiili- 
cated with stock (u* othei' transactums has been assumed. The farm is assumed to 
be the standard area of acre's, worke'd by a six-hoi's(‘ te'am, and with clearing 


and crop])ing details as follows: — 

acres. 

Total area . 1,000 

(^leared . . ... .. ... ... ... ... ... 000 

Homestead, shcltci hells, accommodation padelocUs . ... 100 

disposal of cleared land — -Palkm ... ... ... . . TtOO 

Crop ,‘100 

Cra/ing 300 


000 


234 
l(i 
\{) 

40 

300 

For reasonahii' facilities only the capital ex]>endituro i-< (*slimat(‘d to be: - - 

Table 1. 

C.M » ITA L KX PKK 1 ) IT I K K 

(dealing 000 acics at 2,')s. 

Fencing — 7 miles wire and erei tion (posts < iit on fai m) .. 

7 horses — 0 for team and one spare at 05 

1 hors(' (cart) at £25 

Harness - -eight at £5 

I spring cart 

1 cultivating plough (Snndercnt 10 disc) 

1 combined cultivator — ilrill, 1(> run 

1 reaper and hinder, 6ft 

I harvester 8ft 

1 waggon 4 ton 

1 hag loader 

1 wheat pickier 

1 engine — 0.^ li.p. 

1 chaffeutter, £26, and elevatoi £11 

Ironwork for swingle bars 

Tools 

2 eows at £15 ... 

Tank — 2,000 yard at Is. Od. and cover, £25 
House 

£2,701> 


1,125 

160 

245 

25 

40 

15 

.55 

70 

70 

15S 

87 

2 

110 

37 

3 

20 

,30 

175 

250 


Particulars of cropped aiea — 

U’ht'at t(» bi‘ stnp]M*d f<»r sale ... 
Wheat foi seed 
Oats “Feed and Si'ed 
Oats for Hay 
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Excluding i)ei‘sonal expenditure for tlie farmers family, and for grain sacks 
and sewing twin(^ the annual oiit-of-poeket expenses are estimated in the table 
hereunder : — 

*. Tablm 2. 

ANNIIAL ()UT-()F-?()(’KET EXPENSES. 


sewing twine. Supt^r phosphate bags to be used for oats. ) 

Super, 300 acres at 901b. 12 tons — £54 and freight 

Binder twine — 12 spools at 4 h. 8d. 

Repairs and renewals 

Copper carbonate at 2 ozs. bus. 26lb. at Is. 4d. 

Sundries 

Oils and fuels 

Insurance on crop for hail and ru(5 

„ house, fences, ete 

Vermin tax Jd. in £ 

Road Board rates 


sacks and 

£, 

8. 

d. 


60 

0 

0 


2 

16 

0 


30 

0 

0 


1 

15 

0 


15 

0 

0 


10 

0 

0 


10 

0 

0 


3 

0 

0 


1 

0 

0 


4 

0 

0 


£137 

U 

0 


From the above it will be seen that, «*,x eluding the cost of wheat sacks and 
twine, the irreducible current expenses amount to £L17 11s., say £138, and this is 
incurred whether the yield is 10 bushels or 30 bushels. The cost of bags is equally 
an essential curront expense but it vanes with the yield obtained. This is pro- 
vided for in the table hereunder, where the co4 of sacks per a(‘re is given at yields 
i*anging from 12 to 24 bushels: — 

Taulk 3. 

()UT-OF-P()(-KET EXPENSES. 

{ExHvdimj remun station for farmer). 




Yield jKir acre. 


Item. 

1 12 bus. 

1 1)118. 

1 j 

1 IS hu8. i 

1 

21 bus. 

24 bus. 

1 

Out-of-pocket working ex- 

1 

' £ s. d. 

l_ __ _ i 

£ s. d. 

1 __ __ J 

i 

£ K. d. 1 

1 

£ 8. d. 

1 

£ 8. d. 

penses (Table 2) 

138 0 0 

i;i8 0 0 

138 0 0 1 

1 138 0 0 

138 0 0 

Sacks and Twine 

38 0 0 

47 0 0 

56 0 0 

65 (( 0 

74 0 0 

Total £ 

176 0 0 

185 0 0 

194 0 0 

203 0 0 

212 0 0 


The above totals an^ what may be regarded- as reasonable in*educible minimum 
out-oJ -pocket annual expenditure iinolved in the jiroduction of 12 to 24 bushels, 
or total productions of from 2,808 bushels to 5,()U) bushels. 

Assuming the wheat to be sold at 2s. tkl. )jer bushel at the railway siding the 
gross returns will range from £351 to £702, leaving balances of from £175 to £490 
available to the farmei* who has been able to carry out the whole of the work with- 
out outside assistance. Tn many cases additional help will have had to be engaged 
during the year, and, assuming this to be, say, £39, equivalent to one man for 33 
weeks at, say, £3 per week, the balance will be i-educed to £136 to £451, These re- 
present the amount available for the sustenance and remuneration of the farmer 
for overhead charges and profit. In the ease of an unencumbered freehold farm 
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these would be the aiuouiits available for I'Cinuneratiou, depreeiation, and intevesi 
on capital invested. Ignorinj-j; remuneration, which will always ])e a varyiuf? 
amount according to individual needs and circumstances, it is considered that de- 
preciation is the next item to be ])rovided for, this at Id )>er cent, on machinery 
and ‘iVa per cent, of permanent improvements, amounts to £79 and reduces the 
balances to £57 and £372. Interest at 0 per cent, on caj)ital amounts of £162. With 
a yield of only 12 bushels per acre there is less than £195 to meet this, and, in 
the case of the 24 bushel yield, the balance is reduced to £210. Provision for the 
annual Crown rent of £25 would increase the debit balance in one ease to £130 and 
1 educe the credit balance in the other to £185. 

Th is item of £25, is the annual instalment which purchasers of Crown, 
Land are re<iuired to pay; it forms jiart of the purchase money it is really 
a ca))ital charge, but as it is an . amount whiclj has to la* met annually by the 
settler it is now treated a^ portion of the working expenses. From the stand- 
))oint of an accountant such procedure is improper, but wheat production costs 
on most t'arms are effected usually beneficially by the interaction of side-line ae- 
tivities. In this simple ease tjie eiTect of this interaction has not been considered, 
but having regard to it and to the value of the land for wheat-growing purposes, 
it is believed that the amount of £25, is a very reasonable annual cost to ho 
charged tlie cropped land. 

In Tabl(‘ 4 are sed out these details us they apply to yields from 12 to 24 
bushels per acre. 

Tabuk 4. 

WHEAT VRODVtTTON (4)STS. 

FtnaMKil results unih i iehl ravgutg from 12 to 24 Imsheh per nor. 


Yield |>er acre. 


Hem. 

1 " 














- 


12 

bus. 

15 

bus. 

18 

bos. 

21 

bus. 

24 

bus 


Gross yield (bushels) 

2.80K 


3, 

.510 

" 

4 

212 


4,914 


5, 

016 


Gross return at 2s, 6d. ])er 


s. 

d. 

£ 

.s. 

.1. 


s. 

d. 

i* 

s. 

d. 

i 

s. 

(1. 

bushel 

;ird 

0 

0 

438 

15 

0 

520 

10 

0 

014 

5 

0 

702 

0 

0 

Out*of-|)oeket exptmses 

17t) 

0 

0 

185 

0 

" 

194 

0 

0 

203 

0 

0 

212 

0 

t> 

Balance available for far- 
















mer’s sustenance, extra 
labour, remuneration. 

' 















overhead expenses, and 
profit 

, 1 7.") 

0 

0 

253 

15 

0 

332 

10 

0 

411 

5 

0 

490 

0 

0 

Extra assistance 

; 

0 

0 

39 

0 

0 

39 

0 

0 

39 

0 

0 

39 

0 

0 

Balance 

' i;m 

0 

^ 1 

214 

15 

0 

293 

10 

0 

372 

5 

0 

451 

0 

0 

Deduct — ^Depreciation 

79 

0 

0 ! 

79 

0 

0 

79 

0 

0 

79 

0 

i) 

1 79 

0 

0 

Balance 

1 57 

0 

0 

1 135 

15 

0 

214 

10 

o“i 

293 

•> 

0 

372 

0 

0 

Deduct — ^Interest 

1 162 

0 


162 

0 

0 

162 

0 

0 j 

102 

0 


102 

0 

0 

Balance 

*10.5 

0 

0 

*26 

5 

0 

52 

10 

9 1 

Kir 

5 

9 1 

i 210 

0 

0 

Deduct — ^Rent 

1 25 

0 

0 

25 

0 

0 j 

25 

0 


25 

0 

9 1 

25 

0 

0 


' J)r. 


J)i. 


< 

’l . 

1 

(' 


J 

(V. 


Balance 

1 130 

0 

0 

51 

5 

0 j 

27 

10 

0 

100 

5 

0 ' 

IS.') 

0 

0 


*Debit Balance. 
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From tlie al>ove table it will be seen that, when due provision is made ior all 
legitimate charges against the crop, on a farm prorlucing about the average yield 
for the State, viz., 12 busjiels per acre, there is a loss of £130 on tlie year’s transac- 
tions, and to this loss must be added an amount necessary for the sustenance of 
the farmer and his family, and remuneration for his labour. If, however, the farm 
is unencumbered and no interest to outsiders is due, or if the interest could be met 
from a sideline, such as wool or lamb i)roduction, the farmer would have £32, I.e,, 
£67 — rent £25, to purchase commodities for his sustenance. With the pecuniary 
as9sistance from sidelines as poultry, dairying, sheep and pigs, often inin by mem- 
bers of the family, he might i)e able to carry on, and in niany cases would certainly 
he able to do so if the amount were increased to £111, as the result of ignoring the 
amount of £70 reserved for dei)ieciation. To do so, however, would be an extremely 
short-sighted policy, for machiiu's and implements, even when cared for in the very 
best possible manner, will wear out and must be replaced. 

Even in such a simple case as illustrated, it will be seen that, 
in order to [provide for all legilininte eommitment-s before making ])”()\ision for 
the fanner’s sustenance it Avould be necessiiry to have a yield of approximately 18 
bushels ])er acre. Though our average yield is between 12 and 13 bushels it is 
believed that such a higher yield is possible on very many farms, Imt, even in such 
cases, it would be necessary for the unencumbered farmer to iorogo his inte 'esi 
and, in the case of encumbered farms for the creditors to forego i){)rtion or all of 
their claims. The importance of the industry to the individual and the Stale is 
more than sufficient to justify this whilst waiting for the improvement in price 
which history indicates will surely come. 

In Table 5 hereunder will be found details showing the increased income due 
to a rise in price of from Id. ])cr bushel to Gd. per bushel for yields of from 12 
to 24 bushels per acre: — 


.5. 

INCRFASEJ) 1N( ()ME Dl’K TO RISE IN PRK’E V\ l\ 


Yield jKjr ucre. 



Rat© pt'r 

bushel. 

- - 



- - - 


— 



-- 

- 

— 

' 

— 




12 

biis. 

15 bus 


18 

bus 

1 

21 

bus 


24 bus. 




t 

s. 

(1. 

£ 

0. 

£ 

s. 

11. ' 

£ 

s. 

(1. 

£ 

K. d. 

Id. 

])er bushf] 


11 

U 

0 

14 12 

(i 

17 

11 


20 

9 

0 

23 

8 0 

2d. 

per bushel 


23 

8 

0 

20 3 

0 

33 

2 

<• 1 

40 

10 

0 

40 

10 0 

3d. 

per bushel 


33 

o 

0 

43 17 

0 

32 

13 

" i 

01 

8 

0 

li) 

4 0 

4d. 

per bushel 


4(> 

Hi 

0 

38 10 

0 

70 

4 

" 

81 

18 

0 

03 

12 0 

5d. 

pcM* bushtl 


38 

10 

0 

73 2 

0 

87 

13 

<' ! 

1(»2 

7 

0 

117 

0 0 

6d. 

pt*r bushel 


70 

4 

0 

87 13 

0 ! 

103 

0 

" i 

122 

17 

0 

140 

8 0 


Those figures cnii)hasise the importance of imj)roving our elliciency by in- 
creasing the yield per acre, for at the extremes shoum, with the same improvement 
in price, the increased income is double that of the other. 

Though our avemge yield is between 12 and 13 bushels, the results of the Dis- 
trict Challenge Shield Competition promoted by the Cuming Smith-Mt. Lyell Farm- 
ers’ Fertilisers Ltd., indicate that much higher yields can be obtained on many 
farms. In this competition the yields of the total areas cropped by the competitors 
ware compared. During the course of the competition, which was extended over 
three years and included farms located over the Wheat Belt from North to South, 
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the total area harvejsted in this Competition was 92,498 acres and the aveiaj?e yield 
obtained was 17 bushels 53 lbs. There is every indication, thoiel’ore, that by good 
fanning onr average State yield can be increased by from 3 to 0 busli(*ls per acre, 
and thus place the majority of our farmers in a very much hapi)ier linancial jmsi- 
tion than at present. 

It may be uregdi that it is [)ossibIe to increase the net income by cropi)ing 
an additional area per unit. It is admitted that, by the use of larger teams and 
bigger implements, it may b(^ possible to do this in some cases. Jn the case of the 
single-man farm unit it is believed that any advantage so gained would be more 
than offset by the necessity fin*, and expense of, more labour, oi’ by the additional 
exi)ense n(M:*e^»sary for household re< ( ui remen ts due to the negled to gi*ow those farm 
l)roducts which are suitable for eonsumption in the home, and which i)i*o\ide the 
best, though limited, market for the farmer’s labour. 

In many cases the actual capital invested will ]>e found to he greater than that 
assumed, for this latter has been kejd down to the minimum compatible with the 
reijuirements for edicient working. In this eonnection it may he iminterl out that 
the larger the eapital involvc^d the greater is the need for inci’eased yields, and, if 
a given capital cannot he justified by the average yield obtained, then siieh eapital, 
whether it be borrowed, or the farmer’s own, must he written down. 

In Table (i hereumhw the total production costs, as given in Table 4, of 
lh(‘ farm have been r(*duccd to costs })er bushel: — 

Tablk f). 

WHEAT PRClDUdTiOX (^OSTS. 


Item. i 

Kx(‘hiditig farmer's 1 

])ocket exfx*nscs, and > 

ronumeraliou’- 


(-ost ]M'r huslu'I 
Plus outside labour 


Plus Ileprecintion 


Plus Interest ... 


Pliis Rent 

l*er bushel ... 


From this table it will be seen that, even when the cost of faimer s sustenance 
and remuneration excluded, with a yield of 12 bushels, approximately the average 
of the State, it requires nearly 3s. (id. per bushel to cover all legitimate charges, 
but this is reduced to almost half this amount when the yiedd is doubled; again 
emphasising the tremendous need for improving our yield per acre. Intensive 
rather than extensive jiroduction is, therefore, the dominant need during the ])re- 
sent depressed times. 


('osf per bushel. 


Yield ]>er nrre. 


1*2 bus 

lo bus. 

■ IH bus. 

21 bus. 

24 bus. 
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:i:i 
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1 2-22 

1-01 
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11 -S3 
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; 4 • .7( 1 

3 S.7 

i 

i 3-3S 

2r> 13 ; 

20 71 

' 17-77 

1.7 -OS 

14-10 

13S4 

11 -.72 

, 0-12 

1 

7 - 02 

1 0-72 

1 __ _ 

3S07 

1 32 23 

2l>-S0 

; 23 00 

20 •S2 

2-14 

1-71 

1-42 

: 1 22 

1 1-07 

M'lt 1 

33- 01 

i 2S-3I 

1 24 S2 

; 21-80 


1 



512 JOU RNA L OF AGRICULTURE, W,A. fbao., 1932, 

Ik ,, ' ^ ^ > 

Except possibly on some' few very well administered farms, larger than the 
standard unit, and where very high duty is obtained from each implement and 
{^achine used, the financial result of wheatgrowing as a commercial investment is 
iinsatisfactory. Where, however, the farm unit is also the farm home the position 
!b decidedly better/ Here the first consideration is, or should be, to provide the 
household requirements — milk, butter, eggs, meat, bacon, vegetables and fmit, by 
utilising to the greatest possible extent the facilities of the farm. These will pro* 
vide a very large part indeed of the sustenance recjuirments of the farmer and his 
family, so that the .purchased recjuirements are reduced to a minimum and not 
amount to a great sum. It is thus possible for a farmer on an unencumbered, or 
lightly encumbered farm, to retain bis home even if the yields are not higher than 
the State average and the price is low as at present. On a heavily encumbered 
farm, owing to the interest obligations, the position is more difficult. Tn such cases 
it is suggested that, though tlie details which have been discussed are assumed, the 
method adopted of dividing the costs into sections is suitable for application to any 
case by substituting actual figures for the assumed ones; it will then be possible 
for the farmer to determine what sacrifices it will be necessary to ask his creditors 
to make in order that he may retain his holding. 


AN EARLY STRAIN OF SUBTERRANEAN CLOVER. 


By A. B. Adams, B.Sc.Agr. 


When looking for suitable areas for seed collection of the variety of Subter- 
ranean Clover found on the Northam Golf Com’se (reported in this ^‘Journal/’ Vol. 
7, 2nd Series, p. 540) it v as noted that on one area there was a rather similar type of 
clover but with a distinct ditTerence in the leaf. Seeds of both types were obtained 
by the writer and the two varieties were sown, in adjoining rows, in the grass ex- 
jjerimental area at Murcsk by Dr. Dunne. 

There prwed to he a dilTerenee in time of flowering, as the variety now re- 
ported flowered about a fortnight earlier than the strain ])reviously noted. 

The two strains may be compared ns follows:— 


Earlier Strain. 

Flowering jvriod oommencca h 1. end of first 
or early in second week of August. 
Calyx tulx* of flower entirely red. 

White e.rescent-shaiied mark in leaflet, no 
brown fleekiiig l)elow the oresa*nf. 


Later Strain. 

Flowwing ]^*riod conimcnfes during third or 
early in fourth week of August. 

Calyx tube red in the upjier |)ortion, green 
below'. 

W'hitc <*res(ent*sbaped mark in leaflet. Mth 
distim t brown flecking bt'low the ercscent 


The variety or strain now’ reported, is almost as (*arly as the First Early variety, 
but differs from it as it is a few days later in f*ommenciiig flowering, is somewhaf 
less hairy, and produces larger leaves on the runners. 

It has not been possible to trace the origin of either of the strains found 
in Northam, hut it is probable that they were taken there in the seed of the Mid- 
season variety. The latter proved unsuited to the conditions, while the two former 
produced more seed, and as it Avas produecd earlier more of it was buried; there- 
foTO they were able not only to persist but to spread. 


Xotf on Length of Growing Period of Snhierramm Clover, 

,1 The Mid-season and Late varieties remain green for from two to three weeks 
longer than the Early ^’arieties wdien grown under similar conditions of soil and 
f elimate. 
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TOMATO CXJLTURE IN WESTERN AUSTRALIA* 

K. T. Morgan, Vegetable Inspector, 

Oni(;«r-in«Cliarge Potato Branch. 

INTUOjniCTlON. 

The extensive eultivaliun of the tomato is of comparatively j’eeonl years, but 
it has advanced so rapidly in public estimation that large area-< are now planted 
with tliis wlmlesome and delicious fruit or vegetable. With our long warm summer 
with the mercury sometimes soaring towards lOOdeg., cold lunclies with salad are 
enjoyed by the majority, the tomato takes its true place, as a salad without tomato 
is like meat without salt. 

3<^rom available evidence it appears that the ttmiato ()rigiiiated in Central 
South America, and it was known and grown by the natives of Mexico, by whom 
it was highly })ri/.ed. Aptmrently it was not used by Fmrojjeans as food for up- 
wards of 100 years after i{> di-.covery in America, and it was not until about 1870 
that it became recognised universally as an importajit article of diet. It is now 
regarded by i)hysicians and dieticians as a valuable source of* material necessary 
to good health fuul pioper nutrition. Prices obtained for tomatoes fluctuate con- 
siderably, but remunerative returns are generally obtained for m good article, even 
during glut pei'iods. The grower who puts on the market soiled, grub-eaten toma- 
toes cannot hoj)e to .secure reasonable returns. It is the careful grower who trains 
his plants, fertilizes properly, and effe<dively combats the attacks of insect pests 
thereby ])roducing a good article, who gets a just reward t*oj* Ins labour. 

Ib’ices for early tomatoes are high, and crops harvested in Sejitcunber and 
October realise anything frcmi iT to £2 ])er case. Geraldton and Cainarvon witti 
their early sea.son are first on Die inark(‘t, but tjuit(‘ a laig,. pro])ortion of their 
crop is o.x])orted to th(‘ Kaslern 8tate< where lucratixc* pi n'C" an* obtained. 

The production of an early croji Ls an inter(*sting ])ur^uit, as well as a reuiiiner 
ative one, and many growers in the metropolitan area ha\e made large sums of 
money from relatively small areas. The inetJiod.s employed an* (juite simple, but 
care and attention is necessary jo cn.sure sneet'ss in this pha-(‘ of market gar- 
dening. 

EARLY VARIETIES. 

Early large red, counnoidy known a.s Die ciinkled variety, i'^ the mo.st suitable 
for early cro})j>ing. Of the smooth varieties Chalk's Early Jewel and S})arke'^ 
Earliana are mo.st popular. 

MAIN CROP VARIETIES. 

Chalk’s Early Jewel, as well as being a poinilnr early variety almo.st take.^i 
pnde of place as a main cropper. Matehh*ss, Burwood Prize, Best of All, Stone 
and Paragon are well tried and suitable varieties. DwaH' (Jiampion is popular 
with home gardeners. It is a good bearing vari<*ty and (lo(*s not vecpiire staking. 
The skin is of purplish hue, but unfortunately is inclined to cra<'k. Tlu' fla\onr is 
excellent. 

SEI>ECTI()N OF SEED. 

One of the most important factors in the suecessful enlture <d' tomatoes is tin* 
cai^eful selection of seed. There are many strains oi‘ the abov(‘ varieties and the 
careful grower should endeavour to save the seed from his own plantation, also 
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great care should be exercised in its selection. Souietiines previous to the tirst 
packing, outstanding plants should be marked. This selection should be made on 
the basis of vigour, freedom from disease, and the amount and <iuality of the fruit 
carried by the plant. The fruit should be well coloured, nice sized and firm. A 
good solid tomato is to be ])referred to one having soft flesh. Some growers buy 
fruit from a neighbour, who has grown a good crop, for the j)uri)ose of saving 
seed. This is the next best method to the above-mentioned selection. Obtain 
seed from a reliable source, and you will have taken the first right step in the pro- 
duction of the tomato crop. 


RAISING OF PLANTS. 

The sowing of seed for the early crop may bo carried out from April to duly, 
and some meaii.s of protecting them from frosts and heavy rains must be adopted. 
Some growers prepare the seed bed on the lee side of a biiilding, and place stakes 
aronnd the bed or curved sticks across it, in order to place hessian covers over the 
}>lants at night or during heavy cold rains. This is risky, and amongst our most 
successful glowers the usual method is to raise the plants under glass. The initial 
outlay is rather heavy, but over a number of years the cost entailed is justified, 
owing to the greater surety of raising plants satisfactorily. Artificial heat is 
generally necessary, and a very sueceNsful and economical way of obtaining this, 
is by the use of fresh farmyard manure. Horse marinr(‘ gives best results; cow 
manure heats loo slowly, and ])oultry manure too rapidly. Horse and cow manure 
mixed together make a good combination, or if horse manure only is obtainable, 
it should have about one-tbird to half its bulk as straw or farm litter. Mix the 
whole thoroughly together, watering the heap if necessary, and allow to nanain for 
several days until a good heat has generated. Then take the material and form 
into a heap 2 to 3 feet high. When the heap has been firmed well down, place on 
it a frame made as follows:— 

Take Sullicient light timber to make a box frame about 8 feet long by 5 feet 
wide, or in that j^roportioii. Make the back of the frame about 2 feet 6 inches 
high and the fro]\t, which should be placed facing the sun, about 18 inches. The 
glass sashes should bo ])laced on top, a beading being put round the edge of the 
frame in oj’der to hold the glass in place. If glass is unobtainable, hessian may bo 
used as a covering, but this should be fastened to a roller, in order to facilitate 
the rai.sing and lowering of tlie cover. The compost heap should be made about 
12 inches wider than the frame all round. Seed boxes should then be placed inside 
the frame. Flat fruit eases are used by the majority of growers and answer the 
purpose admirably. Tt is always advisable to obtain unused cases, as if tomatoes 
have been packed in cases obtained second band, there is always danger in using 
them, owing to the likelihood of disease being carried in them, notably Fusarium 
Wilt. Soil mixed with stable manure should be used, as it is not advisable to use 
too much artificial manure with soil intended for seed boxes. Smooth the surface 
and sow the seeds fairly thickly and cover with a shallow dressing of light soil, 
sand preferred, and winter well, nsing a fine rose on the watering can, or a fine 
nozzled spray pump; As soon as the seeds germinate, the sashes should he raised 
to allow of ventilation. Every living thing must have access to fresh air, and 
every form of life giA^es ofP gases, winch/ ‘if allow'’ed to accumulate, will eventually 
cause death. Briefly the hot bed should be ventilated every day. The heat of the 
bed should never he allowed to be<'ome excessive, and should not exceed about 70deg. 
liaising the savshes will cool the bed, and this can be accomplished by placing blocks 
of wood under the sashes or drawing them back to allow of the circulation of air 
through the frame. Wlien the plants in the seed box are about two inches high. 
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they Nhould be prioked out and transplanted into other seed boxes in the I'raine and 
spaced 2 to d inches eaeli way. This allows ot‘ their making sturdy plants and helps 
to check “damping oil’/’ a disease generally associated with over-crowding in the 
f-eed bed. It is also advisaiile to spray the young ])lants with a weak Bordeaux 
inixture, using the lorniula 4:4:1(H), i.e„ 41bs. ol‘ blueslone, 41bs. of lime, and 100 
gallons of water. Oonnnereially prepared forms which are obtainable obviate much 
time and trouble in this direetion. This will tend to check fungal diseases, and the 
copper solution has a beneficial action on the grow'tli of the jilants. 

When the )»lants have attained the height of about 0 inches, they will be ready 
ibr trans})lan^ing. In order to prejiare them to withstand the shock of being 
moved from the artificial conditions of the hot bed to the imm* rigorous environ- 
ment of the ()]n*n air, the plants should be hardened for a AV€»ek or more before 
moving. This is done by gradually lowering the applieation of water, but suflficient 
water must he allowed to keep the idants alive and strong. 

The ideal method of liardening plants is to have a structure similar to the hot 
b(d frame, Avhieh is jilaced directly on to the ground, jirovided that the land is 
"iilliciently Avell drained to alhnv of the free escape of excess Avater. The plants 
in the seed' boxes should b(‘ placed in this, and can be gradually hardened more 
etfeetiA-ely than by any other method. 

RAlSTNd OF PLANTS FOR THE MAIN CROP. 

The se(‘d for tlie main crop may be planted in the open, Avheii dang(‘r of fro^t 
is over, generally about Seidember and October. The soil is giadiially Avarniing 
up at this period, and if a fairly sheltered spot is ])icked no dilficulty will lie ex- 
p(‘rienced in the raising of i)lants. Tn some localities slight frosts are experienced 
(luring tile ahov<* month.>, heiwc tin; necessity, in those parts, of choosing a shel- 
tered po.sitjon. If, bv any chaiu'c, plants in the bed sntTer from the effects of frost, 
Avatering with cold Avat(‘r before the snn's rays strike them will gemwally save them, 
as this allows of the gradual thaAving of the i(*e partmU^s and cmables the coll sa]> 
to be I’e-absorbc'd by the plants. It is the (juick thawing of tlie ice particles that 
(anises the death of tlie plants, oxA’ing to their being unable to re-absorb the sap 
Avhicdi has b(*en drawn aA\aiy from the ])lant cells by the process of freezing. 

The soil of the seed IkmK should he worked into a fine tilth and about .4 f(*et 
Avide, leaving a narroAv ])ath Imtwetui, to alloAV of Avatering ai.d cultivation. The 
seeds should not b^* soAvn too thi(*.kly, there should he from 1 to 2 inches between 
plant Thi.s Avidth enables flunn to b(M*ome desirable and stocky plants. The beds 
should be kept free from weeds, and Avatered sufficiently to kec)) up a good growth. 
Tf at any time the ])lants an* not thriving, watering Avith a "olntion of sulphate 
of aiiniiOTiia (a large handful to four gallons of AA’atcr) Avill encourage growth, but 
care should he taken not to apply this stimulant directly on to the foliage, hut if 
unavoidable, it should he iinnu‘diately Avashed olT. 

Seed beds are generally made on old cultivated land, and it is a Avise plan to 
fumigate them in order to make sure that eeHain dis(‘asos are not lying in Avait for 
the young plants. Fumigation is carried out (iuit<? simply, on a small area, and is 
r(*sorted to by many of our most successful groAvers. 

The method usually adopted is as follows:— Using a formalin .solution (1 jiart 
of formalin to 50 parts of AA^ater) the ground should be saturated at the rate of 
lialf a gallon per square foot, and coA^ered Avith bags for one or two days. The 
bags are then removed, the ground is redug, and left open for two days to nlloAV 
the fumes to escape. The land is then le\’elled off and the seeds planted about half 
an in(’h deep, in roAVs about 0 inches apart. 
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SELECTION OP SOIL. ' . 

The ideal soil for the pi*oduetion of the tomato crop is a good sandy loam 
which can be eaeily cultivated, thereby retaining moisture. For the early crop, 
land with a northerly aspect, which is in. a warm situation, is the most suitable. 
Although a sandy loam is desirable, tomatoes are grown on many different classes 
of soil, but where the land is ot‘ a clayey nature, drainage must be provided, also 
cultivation must be carried out at the proper time, as the working of these soils 
in a wet condition tends to make the surface bake and crack when subjected to 
warm dry weather, and moisture is therefore lost. However, when well and pro- 
perly cultivated much of this type of land is producing good crops. The rich gully 
land of the hills and the river fiats of the South-West are ideal spots for tomato 
culture. The bonier land of onr peaty swajn])s is excellent for the growing of 
early cro])s, and the swamps have proved themselves to bo ideal for the cultivation 
of the late crop. The Ocialdton and rarnarvon distnets, with their early season^ 
are favourite tomato growing nJ‘ea^ and the acreage is being increased yearly.' 

HRAIxNAG?]. 

Many of our tomato gi‘owing localities do not require draining. This is gen- 
erally the case with tlic honha* laud of our swamps and on sandy loams with a free 
subsoil, hut where tlierc is cx(*ess moisture this prevents a*ration, keeps down 
perature, and retards plant growth. Soil warmtli is greatly increased by proper 
drainage and tins is an important feature when dealing with the iiroduction of an 
early crop. Also, well drained land is workable earlier than one which is in a 
sodden condition. 

IHRIOATION. 

The early crop, exccj)l in \ery light porous soils, seldom requires watering 
as siidicient rain usually falls to see the crop through. If the soil dries out, water 
must he a]>plied. Water may be supplied by means of furrows or drains, and 
overhead sprinklers. Overhead sprinkling is the most satisfactory method, and 
where this systcuu is iililis(*d a very even di.stribution of water is possible. Whore 
irrigation is practised by means of furrows, great care must he exennsed in its 
application, as too inqch water is just as detrimental to the growth of the plants 
as is too little. On well grad(‘d land, however^ watering is satisfactorily done hv 
this inetliod. 

MANT^RTNO. 

No mop responds more readily to correct manurial treatment than does the 
tomato, in order that plants may develot> and mature normally, ten essential plant 
foods arc necessary. Fortunately for ii>, most of these elements are contained 
in our agricultural soils and it is generally only necessary to supply phosphates, 
potash and nitrogen to ensure^ good results. These three ))lant foods must be bal- 
anced, ajt it is impossible for an excess of one constituent to make uj) for the lack 
of another. Each plant food ingredient has a duty of its own to 1)01^01^. Briefly 
stated, the functions of the main ])Iant foods as stated above are: — ■ 

NITROGEN. 

Nitrogen promotes the vegetative growth of the plant. Excess of nitrogen 
with sufficient moisture, tends to make top growth, often to the detriment of the 
fruiting of the plant. A deficiency of nitrogen is seen in the general stunting of 
the plants and a yellowing of the foliage. The commonest form of nitrogenous 
fertiliser used by growers in this State is sulphate of ammonia. It is very soluble 
in water, therefore is quick acting. Nitrogenous manures, judiciously used, main- 
tains growth at its maximum, without affecting the fruit-bearing qualities. 
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PHOSPHATES. 

Phosphates have iini)ort,Mnt functions to fulfil, particulaj'ly the stimulation of 
root development, whereby a ^ i^orous root system is produced. They also stimu- 
late the dowering system of the plant and hasten ripening. Superphosphate and 
bonedust are the most generally used phosphatic fertilisers. 

POTASH. 

Potash is an imporlaut constituent for plants which produce mainly carbo- 
hydrates, such as starch and sugar, it influences to a great degree the health and 
growth of plants. Plants are said t(» be more resistant to diseaNC when well sup- 
plied with potash. Potash hn})roves the carrying as well as the eating qualities 
of the fruit, besides increasing the proportion of marketable pi’oduce in the tomato 
crop. Sulphate of i)otash is the most generally used potassic fertiliser in this State. 

Fertili.sing, therefore*, should be done with a well balanced mixture, and where 
stable manure is obtainable, this commodity, in conjunction Avith a dressing of 
artificial manure, will maintain good growth and produce a satisfactor\’ cro]). 
Where stable manure is not luoournble, the ploughing*' in of green stuff will furnish 
humus so necessai*y to our soils As the tomato plant coiitiniu‘s fruiting over a 
rather lengthy period it is a wise plan to fertilise Avith artilicial mixtures at 
inteiwals rather than to apiily a lieavy dlv^sing at tlie time of planting out. Mix- 
tures that have been found lo giA'c satisfactory results are Aloimt Lyell No. 4, 
Cuming Hmith Brand, and Cresco special ])ot,ato manure. Blood and bone 
manure is used by many of our market gai*douers wntb good imnuUs, but as the 
phosphoric acid contained in this mixture is only slowly available, the addition of 
superphosphate is beneficial. A inixtiirc of four parts blood and bone, two parts 
of superphosphate, and one part of sulphate of potash is recommended as a good 
combination for many vegetable crops, and for tomatoes has produced fine crops. 
Tt is suggested that from 15 to 10 cAvts. is ap]>lied ])er aero, although many growers 
use a ton or more per acre Avitb increasingly good results. If half the quantity 
per acre is applied at the time of planting and (he other half Avhen the plants carfV 
their first floAvers, tlie results should be most gratifying. 

Stable manurr may be broadcast and ploughed in }>rior to planting out, or 
may be applied in the holes excavated for the recei>tion of the plants, mixing the 
manure, together A\dth (lie artificial fertiliser, w’ell AA'itlv the S'dl. 

HeaA’y dressings of nitrogenous fertilisers are not advised for the tomato, as 
rank to)) groAvth may la* induced to the detriment of the fruiting qualities of the 
plant. HeaA v top growtli is not generally conducive to good fruit setting. AVhere 
plants have been bearing licavily, a dix'ssiug Avith a nitrogenous fertiliser is bene- 
ficial and will prolong the growdh of the plant witli increased fruit production. 
Sulphate of ammonia. aj>)>lied near the plant and Avatered in, if dry A\’eather is 
experienced, is iwommended, or as a lifiuid manure, a large handful in a kerosene 
tin of water should be applied round the ba,se of the plant, not alloA\dng it to 
rome in direct contact Avith the foliage or slight burning may lake place. 

TRANSPLANTING. 

When the iilants have attained a height of from six to eight inches, they arc 
ready to be removed to their permanent position. As the plants for the early crops 

planted out in the beginning of AAunter, it is advisable to put the land up in 
ridges in order to facilitate drainage. The land to be utilised liaAdng been thor- 
oughly worked, ridges are quite easily struck out with the plough. Manuring may 
be done at the time of ploughing. Tt is suggested that a furrow is ploughed each 



518 


JOURNAL 0 ¥ AGRICULTURE, W.A. [Dec., 1932. 


way along the line to be planted,, which should bo marked out with sticks prior to 
the commencement of operations, allowing about three feet between the rows, so as 
; to leave a V-shaped channel. The manure may be sown along this furrow. If the 



Uig. 1. 


depth of ploughing is then inereased and the furrows are ploughed back to form 
a ridge, the results will be a i‘Ow ready for the putting out of the young plants. 
The young plants, when reniov(‘d from the seed bed, should have their roots kept 
moist and protected from the <dTeets of drying winds, if such obtain at the time 
of planting, The plants should be placed on the side of the ridge (as dliistrated) 
instead of on the top— -tin earth at the baek making for the protection of the young 
plants during stress of weather. T<.atei% when the weather becomes wai'mer, the 


Fig. 2. 



Early Tomatoes staked and sheltered with palm tops. 
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whole of the land may be levelled, this process being done without disturbing the 
root system, so leaving the soil well and deeply worked, and enabling the plants 
to maintain a legular and healthy growth. 

CULTIVATION. 

Cultivation should be carried out systematically in order to conserve moisture, 
aerate the soil and keep down weeds. No hard and fast rule can be laid down as 
to the number of cultivations necessary. This the grower will decide for himself. 
Where the land has been well prepared and the soil moisture has been maintained 
by thorough cultivation, there is seldom any necessity for irrigation in the growing 
of the early crop, but where irrigation has been done the land should be culti- 
vated after each watering in order to maintain a fine surface mulch and to avoid 
baking and cracking of the soil. 


SPACING. 

No hard and fast rule can be laid down as to the distance apart that the plants 
.shall be spaced. This depends a lot on the variety, district and time of planting. 
When the plants are staked and pruned it is usual to space the rows 3 to 4 feet 
a])art, with the plants about 18 inches to 2 feet apart in the row. This will give 
ample room to allow of cultivation beween he rows. A width favoured by many 
gi-owers is 3 feet apart each Avay. This width allows for good growth of the plant 
without crowding’, and })ermitH eulth^ations and spraying. 

PRUNING. 

In order to olitain the best results, tomato plants should be systematically 
))i*uned. Pruning often lakes place in the seed-bed, as Avhen plants are weak and 
.spindly, x>inehuig out the terminal bud will produce a more stocky and vigorous 
plant. 



Fig. 3. 
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Tha main firuning is done when the plants are put out in th.eir permanent, 
^ portions, and consists of pinching out the superfluous laterals that start from the 
'^axil of the leaves* in the main stem or stems (See Fig. 3.) 

When the plants are staked, they are usually pruned to a single stem, which is 
topped when it reaches the top of the stake to which it is tied. The whole energ^ 
of the plant is then directed to the production of fruit, but sufficient foliage must 
be allowed to remain in order to allow of proper assimilation and to protect the 
fruit from sunburn. Pruning is recommended for the early crop, but the late crop 
is seldom treated as the hot sun tends to bum the fruit, but some pruning cafl be 
done with beneflcial results, as the checking of excessive leaf growth encourages 
fruit production. 


TRELLISING. 

To obtain the best results, tomato plants should have some kind of support. 
To allow the plants to roam all over the ground, with the likelihood of the fruit 
getting dirty and worm eaten, is bad business; rot is encouraged by the fruit 
lying on the damp ground, cultivation is interfered with, and picking and spraying 
for the control of insect pests are rendered difficult. 

Several methods of support are adopted by growers. Mulching with straw or 
other litter between the rows is carried out. This method certainly keeps the fruit 
off the ground, but better results are obtained by staking. Trellising may be car- 
ried out by running wires between posts placed at either end, one wire about 2 feet 


Fig. 4. 



Tomatoes, pruned and trellised, 

from the ground, and the other about 18 inches or 2 feet above this, a stake being 
placed near each^plant, so that the m|tin stem may be t^ed as growth proceeds. 
Another method is to build a framework with light saplings on the same principle* 
This is adopted by at least two of our most successfti« growers in the Baloatta 
district. ^ 
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Another method of support, largely adopted in the metropolitan area, is to 
place four stakes about 4 or 5 feet long around each plant ; strips of bagging about 
V /2 inches wide are fastened round the stakes at about a foot from the ground, and, 
as growth continues, further strips are used higher up the stakes. It is not advis- 
able to have the stakes too close in to the plant, or the tendency will be for the 
plants to be bunched too much, and not allowed sullicient sunlight to enable the 
plant to do of its best and mature its fruit. 


GATHERING AND MARKETING. 

The exact stage of ripeness at which the fruit is gathered (lej)ends on the mar- 
ket to which it has to be sent and the time occupied in the transit thereto. In no 
ease, however, should the fruit be picked until it has fully developed, which does 
not mean that it is showing colour, but that the pulp surrounding the seeds has 
filled the inside cells of the fruit and is becoming jelly-like. 

In most varieties there is a slight fading of the dark green colour of the skin 
at the apex of the fruit, as well as slight browning at the point at which the fruit 
is attached to the stem. If gathered at an earlier stage the flavour will never be 
fully developed. Gathered at this stage it can be sent to distant markets without 
difliculty, but where the market is close, the fruit may be allowed to become coloured 
before being picked. As the fruit, once it has become fully developed, matures 
rapidly, it is necessary to go over the plants frequently, as if this is not done a 
quantity of the fruit is apt to become over-ripe and unsuitable for market. 

The produce hliould be handled carefully and all badly blemished or diseased 
fruit discarded. These should not, however, be left lying on the ground, but should 
be destroyed, as diseased fruit lying about may be the means of spreading disease 
throughout the garden. 

The sound fruit is taken to the packing shed, where it is graded and ))acked, 
usually in cases containing three-quarters of a bushel. Grading should be done 
on the basis of colour as well as size. It is a mistake to pack green and coloured 
fruit in one case; if each is placed in a separate ease bettor prices will generally 
be realised. 


BACON CURING ON THE FARM. 

By G. K. Baron-Hay. 

It is not proposed to deal here with the methods and appliances employed in 
the curing of Won on a large scale, but to endeavour to explain the principles and 
methods applicable to the curing of bacon by individual farmers or householders. 

PIGS SUITABLE FOR BACON. 

It is essential that pigs for slaughter should be in perfect health. Fortunately 
the incidence of the two most common diseases amongst pigs, namely, tubenmlosis 
and swine plague, is exttemely low. The latter can be easily recognised by external 
symptoms and the pig exhibits obvious signs of disease. Tuberculosis, however, 
may Im present although not detectable in the live pig, but a useful rule is never 
to kill an animal for consumption that is losing weight. 
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Pigs should not be driven hard or excited prior to slaughter, as the flesh is 
toughened and may not cure satisfactorily. 

The best class of bacon is obtained only from young pigs, ranging from 6 
to 8 months old, weighing from 140 to 180 lbs. live weight, equal to 105 to 135 dead 
weight. 


SLAUGHTERING. 

Fam bacon should be made during the cool months of the year, temperatures 
higher than OOdeg. F. during the day being undesirable. These conditions are found 
usually from June to September in Western Australia generally, but until Novem- 
ber in the South-West coastal areas. 

Before slaughtering jugs should be (luietly driven into n pen and starved for 
24-30 hour^i, but should have access to plenty of clean water. 

The pig should be stunned by a smart blow with a long-handled hammer 
back of an axe. The pig is then held on its back or hung by a rear leg and stuck, 
by inserting a long knife in the throat, immediately in front of the breast bone, 
with the point towards the tail, and firmly forcing in line with the backbone for 
6-8 inches. The blade is then turned completely round and withdrawn. This 
severs the arteries on both sides, near the windpipe, the blood spurting out. 

Jt is essential that bleeding should be completed, and struggling assists in this 
object ; the pig, however, being unconscious, feels no pain. 


SCALDING. 

A tub or wooden vat is desirable in which the whole pig can be immersed, but 
if this is im})ossible, scalding water may be ])oured over portions of the pig, these 
being scraped immediately. The job, under these circum4stances, is a tedious one. 

The temperature of the Avater should be from 165-175deg. Fah. It is desirable 
to use a thermometer to ascertain the temperature of the scalding water, as too 
hot or too cold wdll not loosen the bristles. 

If wholly immersed, the carcase should be kept moving in oi’der to obtain an 
even colour of the skin and avoid reddened pat^ches after scraping. After soak- 
ing for several minutes, and the hair by test is found to be readily deta(?hed, scrap- 
ing may be procwled with. In factories scraping is Carried out in the tub, but 
on fai’ins it is preferable to lay on a suitable bench, a convenient form being that 
of a grid placed over the vat. When scraping start with, the head and feet. See 
that the ncise, ears, and feet are made .sAveet and clean. ^Finally wash down and 
remove patches of remaining hairs and scurf with a sharp ;knife. Should the hair 
not scrape off easily in certain areas, further applications lof hot water should' be 
made. The toenails can be easily pulled off by inserting a hook just above the hoof. 

The carcase should finally be washed Avith clean cold ymter, and hung by in- 
serting a gambrel through each hock. 

CUTTING AND CLEANING. 

With a sharp knife cut around the tail and back pas^^age to release from the 
surrounding tissue. The ventral surface should then be cut through from the tail, 
along the centre of the belly to the jaw, taking c-are not to cut any of the internal 
organs. The breast bone should be cut or sawn through. Grasp the intestines just 
below the bladder, releasing the back passage if necessary^ draAving them forwards 
and doAvnwards, which will expose the kidneys attached to. the backbone. 
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By cutting* at the rear of the cavity just under the kidneys and then around' 
the diaphragm or partition retaining the intestines, the whole of the entrails can be 
pulled forward out of the carcase, including the intestines, spleen, liver, stomach, 
heart and lungs, cutting down along the gullet and windpipe to the tongue. 

A spreader 9in.-12in. long should be inserted in the flanks to k(*ep the carcase 
• open for cooling, washing and draining. The jaws may similiarly he opened by a 
piece of pointed stick about 6-8in. long. 

The carcase is Avell AA’aslied with clean cold water, rough edges trimmed off, and 
hung to cool and dry in a dust-fi‘cc, clean atmosphere for 24 hours. 

CUTTING IT. 

When the carcase is firm and set, cutting up may be carried out -either Avhile 
hanging or on a table. The liead and trotters are first removed, the former by 
cutting all round the neck deeply, just behind the ears, foi-cc being apj)lied to 
screw the head off the spinal column. 

A dee{» cut should now be made through the back skin and flesh, elose to the 
backbone, right from tail to end ot* neck. The ribs are then sawn from eatdi side 
of the backbone. If these operations have been carried out with the carcase hang- 
ing, the sides are now placed tint on a table or bench, iiisidcs exposed. 

The mesentery or leaf lard can now be removed, commencing near the flank, 
taking away the kidneys with the lard fat. 

Trim the .sides all round, removing rough edges of bone, blood and stained 
pieces. Tf it be intended to cure the complete side, no further dressing or cutting 
is required. 

The ham may be rmnoved if desired, however, l>y cutting in a slightly circular 
shape, commencing at tin- (lank, detaching it from the inidde piece or flitch. 

The shoulder can !)»• removed by cutting through the side between the fourth 
and fifth rib. 


BACON-CUUJNG. 

This should be conducted only during the cooler months of the year, as it is 
inipoidanl that as ('on.stant a temperature as possible should jirevail and that this 
should not exceed (iOdeg. F. Lower temjieratures and a liumid atmosphere are 
preferable, but these cannot always he obtained on farms, laige establishments 
working at temperatures varying from 40deg.-,60deg. Fall. 

A cellar makes a good curing room, being cool and moist, and the ahsenc(‘ of 
light ]>revents bleaching of the red meat. 

Bacon may be cured eitlier by the dry method or by pickling in various liipiids. 

MORDANT FOR FIXING THE COLOUR. 

Immediately after cutting u}> and trimming, the sui-^ ice flesh should be dusted 
over with equal parts of fine salt and finely ground saltpetre (potassium nitrate). 
Only a light dusting is required, which should be allowed to remain for 24 hours, 
and then washed off. 

DRY CURING. 

Various recipes are in use for a curing mixture, common salt being the main 
constituent in all. The use of common salt alone has a hardening effect on meat, 
and also causes the natural flesh colour to fade, lessening the attractiveness of the 
bacon. 
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To ocBcroet. ilie hardoning infloence of cwnnion salt bTown sugar is ei^ninonijr j .'if 
tisad. in varying proportions. It also adds brightness, and increases the jntcin^ 
and flavour, the sugar also acting as a mild antiseptie. 

Saltpetre is usually added in small quantities to preserv^e the colour. If ^ ' 
much is added the natural colour of the meat is changed to a deep brown, which 
turns a grey colour on cooking. 

The following recipe is recommended by the Hawkeabury Agricultural College, 
New South Wales: — 

Fine dry dairy salt — 50 parts by weight. 

Brown sugar — ^5 parts by weight. 

Saltpetre, powdered — 2 parts by weight. '** 

The mixture should be stored in the curing room for 'several days prior to use, 
so as to be the same temperature as the meat. 

For the first three or four days after the colour-fixing mordant has been 
washed off, the above mixture should be rubbed lightly over the fleshy parts and 
packed round the bones and joints. After the first 34 days, the mixture should 
be spread freely over the sides every 3-4 days, the sides being stacked, and their 
position in the stack reversed at each handling. The time required for curing is 
about 14 days. 

PICKLING. 

Practically every bacon curer has a private recipe for making the pickle; the 
following, however, can be recommended:-- 

Clear rain water — ^10 gallons, 

, Fine dry dairy salt — 25 lbs. 

Brown sugar— 2y2 lbs. 

Saltpetre — 1 lb. 

Allspice — ^4 lb. 

The quantities given are sufficient for 250 lbs. of meat. 

Dissolve the salt, sugar and saltpetre in the water, and immerse the allspice 
tied up in a calico bag. Boil for one hour and skim off any frothy matter rising 
to the surface during boiling. Allow solution to cool before use. The sides should 
be rubbed with salt for two to three days before being placed in the pickle. The 
i:ime required to pickle varies with the size of the sides, but is usually about three 
weeks. 

SMOKING. 

After dry cleaning or pickling, the sides^are brushed, any loose pieces of meat 
cut off, and the meat placed in a vat of cold water containing bicarbonate of soda 
(1 lb. to ©verj" 20 goUons of water) for 24 hours. Remove and w’ash in a bath of 
tepid water {blood heat). 

The meat is now hung in a clean dry place, in a draught, if possible, until 
thoroughly dry. It is most important that the meat shall be perfectly dry before' 
smoking is commenced. ^ ^ 

Smoking should be carried out in some device which surrounds the flesh witli 
a dense amoke, but without heat. Jarrah sawdust, with a few green twigs or leave 
amongst it makes a cool fire with ample smoke. The temperature should not rise 
above fiO deg. F., otherwise the fat will melt and run away from the meat. 
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« Smoking may Oeoupy from one to three days, and is stopped when a light 
brow or tan colour is obtained. The bacon should be allowed to cool down before 
being handled. The sides may be given a pleasing appearance by rubbing the skin 
and flesh with pure olive oil. 

In order to keep flies and other pests away during storage the surface may be 
sprinkled with black pepper or a mixture of black and cayenne pepper. 

References — ^Potts, H. W,, “Pigs and Their Management.” 


FERTILISERS* 

N. Davenport, Inspector of Fertilisers. 

Provision is made under ^^The Fertilisers Act, 1928,” for the publication of 
the list of fertilisers registered in this State for each current fertiliser year, which 
commences on 1st November. The appended table shows the registrations effected 
up to 30th November of this year. 

From the retail pric(*s per ton and the registered percentages of the various 
fertilising ingredients present in the fertilisers, the unit values for the different 
forms of nitrogen, phosphoric acid and potash have been calculated, and are shewn 
below together with those for 1931 and 1932 for comparison. 

These prices show very little variation from last yeaFs figures. The most 
noticeable difference is the increased price of potash both in the sulphate and 
muriate form, the respective increase being Is. Id. and lid. per unit. These in- 
creases are due in the main to varying rates of exchange between the Continent, 
where these fertilisers are obtained, and London and Australia. 

There has been a substantial fall of Is. fid. in the price of nitrogen in the 
ammonia form resulting from improved methods of manufacture and keen com- 
petition in the trade. 


UNIT VALUES. 




1931. 

1932. 

1933. 

Nitbogbn (N), as — 

s. d. 

S. fl. 

s.d. 

Blood and Bone, Bonedusf, and Bone 




and Flesh 

32 0 

24 0 

24 0 

Nitrate 

20 0 

20 3 

19 10 

Ammonia 

12 8 

12 0 

11 0 

Phosphoric Acid (PjOj), hs- 




Water soluble 

4 1 

4 2 

4 2 

Citrate soluble 

Acid soluble in — 

4 1 

4 2 

4 2 

Bonedust 

Blood and Bone and other animal 



f> fi 

6 6 

Fertilisers 

6 0 

5 6 

5 6 

Basic Phosphate 

Superphosphate and Book Phos- 


5 6 

6 6 

phate 

2 6 

2 6 

2 6 

Potash (KhO), as— 

♦ Sulphate 

6 0 

7 4 

8 5 

Muriate 

4 11 

5 8 

6 7 




FERTILISEBS. 

The following Fertilisers have been registered at the Department of Agriculture, under **The Fertilisers Act, 1928,* for the year commenced 1st Novembef, 
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WHEAT— IS IT A SUITABLE FOOD FOR DAIRY COWS? 

L. C. Snook^ Agricultural Adviser, Dairj^ Branch. 

There exists aw unmistakable prejudice against the use ol‘ crushed wheat as 
a food for dairy cattle. As wheat is highly nutritious and is likely to remain a 
cheap food for some time, it is wdse to consider whether this prejudice is justi- 
fied. Until recent years w'hoat grain has been too valuable a jiroduct to feed to 
livestock in any (juanlity, but the question of cost no longer restricts its use. Is 
there any definite reason why crushed wheat should not become an important 
food for dairy cows? 

A foodstuff, to })e satisfactory, must be: — 

1 . Economical, 

2. Nutritious, • 

3. Palatable, 

4. Free from harmful after effects. 

Consider crushed wheat under these headings. Perusal of the table of‘ 
comparative food values on i>age 559 shows that wheat is undoubtedly an ex- 
ceedingly cheap foodstuff — it is the cheapest source of carbohydrate on the mar- 
ket and is as cheap a source of protein as linseed meal. 

Wheat is a highly nutritious, easily digested, concentrate. It contains be- 
tw'een nine and ten per cent, of digestible protein and has an energy value of 
72, as conifiared wdili oats 60, and bran 50. Wheat grain is rightly considered 
as one of the! best foodstuffs available. 

Crushed wheat is greatly relished by livestock and it often improves the 
palatability of the whole ration. Crushed wheat should prove an ideal supple- 
inent for liigh producing cow^s who have to be encouraged to eat to their maxi- 
mum capacity. 

The most important question, however, is whether the feeding of wheat will 
prove injurious to milking cows. Most farmers are aware of the excellent feeding 
value, but are dubious about deleterious after-effects. 

Two possible evils fire anticipated. Some consider that as wheat contains a 
poisonous principle cajiable of causing founder in horses, this same substance 
may also affect the cow^s. It is very unlikely that troubh* will arise from this 
cause. Henry and Morrison make the following statement. (1) ‘‘The germs of 
the wheat grain contain a substance w'hich is somewhat poisonous when wheat is 
fed in large (piaiitities, though in the amounts and combination in which wheat 
is usually fed to dairy cows, there is no trouble from this substance.^^ It should 
also be remembered that even horses may be fed large quantities of wheat grain 
wdth impunity, once they are accustomed to the ration. Sudden changes of diet 
are always liable to cause digestive disturbances and it would only be common 
sense to commence feeding wheat in small amounts, gradually increasing the 
ration to the maximum desired. Where this is done no trouble should be ex- 
perienced with the reputed toxic substance present' in the w^heat grain. 

An alternative disadvantage has been suggested in that crushed wheat may 
prove very difificult of digestion, as it tends to aggregate into glutinous masses 
impermeable to digestive juices and impeding regurgitation (chewing of the 
cud). This appears a possibility where wheat constitutes the bulk of the concen- 
trate ration and is not fed in conjunction with much roughage. However, inter- 
esting experiments carried out in U.S.A. indicate that even under such unusual 
feeding conditions, trouble from this reason is not likely to occur. The rumen 
first stomach of the cow is a very muscular organ capable of quickly disin- 
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Jcgrating; or aggregates of sticky food, the food eaten in the bails being 

quickly mixed with the roughage collected in the held. At Michigan Agricultural 
Research Station (2) ecjual parts of linseed meal and ground corn (this mixture 
when moistened forms a most cohesive mass) were fed to cows which were 
slaughtered at varying intervals after ingesting the food. The rumens were 
examined and although no roughage was given and the mixture is considered 
unusually ‘Oieavy^^ hardly any ‘^boli” remained in the rumen at the end of one 
hour. This being the case, one can hardly expect that crushed Avheat, fed in 
moderation and with other food‘<tutL, A\ould prove unduly tenacious and indi- 
gestible when fed to cow’s. 

It has been very dinieult to obtain information on the feeding of wheat to 
cattle, both fiom text-books and practical faniieis. IJowevcu*, th(‘ following de- 
tails have been collected and should prove of interest. 

Kellner is the only ^^riter who definitely attributes evil properties to wheat 
as a eattle food. He states (3) that — Wheat is also dangeroas, being liable to 
upset the digestive organs — it is best used for fattening cattle and pigs to Avhich 
it is given ground or crushed.’^ 

Hut it it can be u.^ed for fattening cattle why should it prove harmt'ul to 
milch cows? 

Two American investigators, Larson and Putney, hold a different opinion 
and state (4) “Wheat may he substituted foi corn in a dairy ration. It is even 
a little higher in feeding value. It is altogether a good feed for dairy cows be- 
cause of its palatalidity. Use limited only because^ it more expensive than 
corn (maize grain ).^’ 

A> long ago a-' I Silo exjierirnent.s in Denmark ((^)])enhagen Station) indi- 
cated that ground vheal was fully erpial to a mixture of liarley and oats. 

Exjieriments aliroad do not necessarily give a true index of the results which 
will be obtained in Australia. For this reason the statements of Maynard, the 
editor of the Australian “Livestock Bulletin,’^ will carry consideralile weight 
with local dairyman. He states (5) Wheat is used \ery little in Australia for 
feeding dairy cows, but the author has used it with satisfactory results Avhen 
etirn was dear and wheat (‘hea[>. Dairy fanners ean be sure that when wheat is 
cheap it can be fed jirolitably to cows.” 

Endeavour to ellicile definite information from local farmers has proved 
somewhat unsuccessful. Very few dairymen apjiear to have fed crushed wheat 
in suflicient quantities over a lengthy enough ] eriod to evi>resx an t>})inion on its 
value as a cattle food. 

Fortunately, Mr. A. P. Herbert, of Nungarin, has l.ecu feeding wheat to his 
stud Jersey eattle for a number of years and has given this Department the 
benefit of his practical exjierience. The “Nooka” herd lias been ofiieially tested 
for over two years, hence both production and feeding metiiods have been checked. 
Crushed wheat is the basal constituent of Mr. Herliert's concentrate ration, 
which consists of e<iua] parts of crushed oats, cruslied wheat and bran. At 
various times when braii has been dilficult to procure and when the supply of 
oats has been low, vheat alone has been fed to the cows (along with roughage) 
without any diminution in the milk yield. As much as eight pounds of crushed 
wheat has been fed per head per day without any apparent deleterious result. 
^^Nooka” cows under official test have produced remarkably wcdl when tested 
during the long, dry summer and one must assume that the use of wheat has 
contributed in no small measure to the success attained. And surely if the use 
of crushed wheat will result in evil after-effects, Mr. Herbert would have ob- 
tained evidence thereof during the long period he has been using this foodstuff. 
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Wheat ha$ eertaia distinet charaoteristies which definitely mfioenee its \ 
aa It foedsttiff. Fiifst and foremost it should be remetnbered that w}iea.t i$ n. 
ittarchy food; it has an abuminoid ratio of 1 : 7 (ie., the ration of proteiii to 
non-protein is as 1 is to 7.) This is too wide a ration^for m^k production and 
some protein-rich supplement must be used, except where ample leguminous 
roughage or grain is available (crushed wheat is a logical concentrate to use 
in the ^'clover belt.’0 Meatmeal should prove an ideal protein food to use in 
, conjunetion with wheat. One hundred Ibsy of crushed wheat mixed with 10 Ibs^ 
of meatmeal would cost about 7$. at current Perth prices. Four lbs. of this mix- 
ture, costing about 3d., would, when fed in excess of maintenance requirements, 
contain ample nutrients to produce one gallon of milk (6), If milk is worth 6d* 

, per gallon it w^ould be profitAble to increase the amount of this mixture which 
is fed as long as one pound of concentrate increases the milk yield by 1% lb. 
The only method of determining the profitableness or otherwise of feeding con- 
centrates is to weigh the milk and note the increase which is obtained for the 
oxtra food supplied. 

The mineral content of wheat should also be noted. Wheat grain is rich in 
phosphates and its use will tend to eliminate the phosphate deficiency so trouble- 
some in this State. But wheat is also very deficient in lime, a mineral equally 
essential to lactating animals. Legumes are very rich in lime, this being another 
reason why they are so valuable as a food for dairy cows. Cattle restricted to 
a cereal diet require some sort of calcium supplement. Meatmeal contains vary- 
ihg amounts of lime, but not enough to rectify the deficiency of a cereal ration. 

In the absence of leguminous roughage (clover hay or silage, lucerne, etc.), live- 
stock should receive about 2 per cent, of bone-meal in their concentrate ration, 
or alternatively, quick lime should be slaked in the drinking water. 


One may summarise as follows:-' 


1. Wheat is at present prices an exceedingly cheap foodstuff; it is 
nutritious, palatable and easily handled. 

2. Where wheat is first used in small quantities, it does not appear that 

evil effects w'ill follow its use. 


8/ As much as 8 lbs. of crushed wheat has been fed per day to high pro- 
ducing cows in this State without obvious hannful results. 

4. Only use wheat to the extent of a maximum of half the concentrate 

ration, until experience warrants its use in larger proportions. 

5. Wheat is a starchy food with an albuminoid ratio of 1 : 7. 

6. Meatmeal appears to be a suitable protein-rich supplement to use in 

conjunction with crushed wheat. 

7. Four pounds of a mixture of crushed wheat (100 parts) and meatmeal 

(10 parts) contain ample nutrients to produce one gallon of milk, 
and costs abf)ut dd 

8. ' Wheat is rich in phosphates but deficient in lime. Cows on a cereal 

diet need some additional supply of lime. 


LJTERATUJirE CITED. 

(1) Henry & Morrison — Feeds and Feeding,^/ page 118. 

(2) Journal of Agric. Research, May, 1932. 

(3) Kellner — ‘‘Scientific Feeding of i\ninmls/^ page 142. 

(4) Larson & Putni^—* ^ Dairy Cattle Feeding and Management,'' page 92. 

15) Maynard — ‘^Australian Dairyman 'a Handbook,'^ page 310. 

(6) It is assumed that the production requirement of one gallon of mil^ is 2^ lbs. 
of S. Equivalent including half a pound of digestible protein. 
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THE BLACKBERRY OR' BRAMBLE. 

{Eubua fruticosus, L.) 

C. A. Gardner, Government Botanist. 

A NOXIOUS WEED. 

The Blackberry, or Bramble, is a European plant which has, for many years, 
been established in the inoister situations of the older established parts of the 
South-West. That it has not become more serious is due to the moisture-require- 
ments of the plant which limit it to such places as stream banks or soils whidi 
retain available moisluro throughout the summer. In New Zealand and in South 
Eastern Australia, where such conditions are more general, it has developed into 
a very serious weed, but it need not be feared that such will be generally the case 
in South-Western Australia, except in the above mentioned places. The plant is 
most prevalent in the Bridgetown, Donnybrook, Oreenbushes and Boyanup dis- 
tricts and the environs of Bunbury, and at several places between there and Perth 
along watercourses, especially the Serpentine River. To a less extent it is found 
in the Darling Range, and small patches may be found as far east as Brook ton, 
but in this last-named locality it does not produce much growth, and consecpiently 
is not as serious as in the higher rainfall areas. 

The Blackberry is a proclaimed Noxious Weed for the State of Western 
Australia, but the problems attending its eradication are confined to the summer- 
moist soils of the South-West, where, if left unchecked, it is likely to prove 
troublesome. The principal disadvantages of the plant, arc its tenacity, and the 
dense, impenetrable growth formed by its thorny stems which sj^read by means of 
suckering, so that a single plant can, in a short time, cover many square yards of 
ground, occupying good land to the exclusion of productive plants, and always 
advancing. 

Once established, the plant is diflicult to eradicate, since the roots repeatedly 
produce fresh brambles (steins) which, the more they are cut back, the thicker 
they grow. Mechanical eradication is an arduous task, and is expensive because 
of the necessary repetition of operation. Burning only serves as a temporary 
check, and thus has little ultimate effect. The most successful treatment appears 
to be the use of chemical sprays. Good results have been obtained by spraying 
with sodium arsenate and sodium chlorate, especially the latter. Sodium chlorate 
should be used in a 10 jkt cent, solution, applied during December or January. 
The solution should be applied in the form of a very fine spray, and care taken 
to moisten as much of the foliage as possible. This is essential, since the action 
of the poison takes place through the leaves, by which it is absorbed and carried 
down the stems into the roots, killing the plant downwards. 

Where a dense bank of Blackberry is to be treated it is often quite impossible 
to entirely cover the leafy areas in a single operation with the spray, owing to 
th density of the growth. An initial spraying will, however, kill the superficial 
areas, allowing of an effective treatment of the underlying portions later on. 

If the dead stems and leaves are to be burned, burning should not be resortud 
to until the chemical has killed the stems back to the roots, otherwise its action 
is arrested. This also applies to the cutting back of the stems. The spray should 
produce its maximum result within four weeks, and no burning or cutting should 
take place lytil this time has elapsed after the spraying operation. 
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Experiments conducted by Messrs. Meadly and Elliott, of this Department, 
in January, 1930, were successful in completely eradicating clumps of 
Blackberry at Jarrahdale which were about 6 feet high and 20 feet in circum- 



Blackberry, 


ference, by burning, five or six weeks after the application of a 10 per cent, 
solution of sodium chlorate. The new shoots which had appeared* by the time 
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that burning was resorted to were thus given a set-back, and the remaining dead 
stems were cut away. A further growth some time later was sprayed with a 
10 per cent, solution, which completely killed the plants. 

See “Chemical Weed Killers,” by H. G. Elliott and G. R. W. Meadly, Leaflet 

330. 

For particulars of the plant see accompanying plate. 


EXPLANATION OP PLATE. 

A. Twig, showing habit (reduced). 

B. Leal, slightly less than natural size. 

C. Flower (natural size). 

I). Emits (slightly less than natural size. 

E. Fruit (natural size). 

Whitby Falls, W'^esteni Australia . . . . . . Icon, origin. 


THE RACKING OF SEED POTATOES* 

J. (!. Palmer (Dept. Agric.), Potato Inspector. 

The practice of racking s(*e(l potatoes prior to planting is one which is adopted 
in many of the potato gTowing areas of the world. It is followed in countries 
of such wddely divergent climates as that of Canada and Ireland. Though, in 
general, the potato growers of Western Australia do not rack their seed, yet the 
majority of the more successfid ones do make this practice a general part of 
their routine work. This is the case, more particularly in the Albany and lower 
South-Western districts, and raking could be introduced ])rotitably in some of the 
other potato areas. 

Methods of Rackhig . — In some localities the growers tip out their seed in a 
thin layer on the ground, on the floor of a shed, or under the shade of some 
bushes on old bags. This, however, is not a practice to recommend except in those 
cases whore the grower has no better facilities for racking. The objections to 
this method of handling s(»cd are that insjiectioiis during tli(» greening stage are 
more difficult and the tubers are liable to become infected by soil -borne diseases 
such as Rhizoetonia and Blight, more particularly wffiere the potatoes are spread 
out on old bags. 

A better method of handling seed is to tip it out in thin layers on racks or 
in sprouting boxes. Such potatoes are left exposed to air and sunlight, though, 
of ‘course, direct sunlight is kept away from them by shading in some way. 

In some districts, the racks are spread out in the shade of trees; in others, 
they are placed in rough sheds — open on all sides except the weather side. Some 
growers again place their racks in heaps in the open and then cover them with a 
light covering of hessian or of boughs. 

Types of Racks , — ^Various types of racks are used and it is more or less a 
condition of local practice which is the best type to use. A ^'ery useful type for a 
man with a small area is one which is used extensively in the market-growing 
areas of England. This “sprouting box” is simply a shallow box with handles 
so that it can be carried about. In the Albany district a variation of this is seen 
where half kerosene tins are used. The seed is “greened” in them and handles are 
fitted in when oecasion arises to move 4he tins to the field at planting time. 
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This 0epAi*tiBent always racks the seed lised in the various manurial 
The fXack used h of simple construetioti — ^made of jarrah, and the "floor^^ of it ' 
eovered with netting. Details of this rack are given below, ft is constructed 
of 6 in. X 1 in. jarrah and 2 in. wire netting, with 2 in. x 2 in. legs with a clearance 



A Seed Rack. 

of 4 in. Such racks will hold about a bag and a half of potatoes and can be 
handled by two men. Further, this type can be slacked one on top of the other 
in any convenient place. 

The cost of construction is relatively light. Some growers — more particularly 
in the Denmark area — use “bush’’ racks. These consist of wire netting roughly 
nailed to bush poles and laid on poles or black-boy stumps. The difficulty of such 
racking is that of filling the bags and lack of portability. 



Method of Stacking Hacks. 

Labour Involved^, — Racking, of course, necessitates a certain amount of * 
labour. The potatoes have to be emptied out of the bags on to the racks and then 
placed back again in bags prior to planting. Further, while the potatoes are on 
the racks they have to be turned over, and all potatoes showing signs of rotting 
or disase removed. Still, as an offset to this question of labour, the work could 
be performed at odd times during any spare time that the grower may have. After 
all, the labour is justified if an increased crop is obtained later on in the paddock. 

When potatoes arc stored in sacks, more particularly under more or less 
dark conditions, they sprout. Such sprouts are long, thin, weakly-looking, whitish 
growths and, being very brittle, are easily knocked off the tubers in the cartage 
to tile planting area. A certain amount of vigour is withdrawn from the tuber 
in the formation and growth of the sprouts, and should any, or all, of these 
be knocked off, it follows that there is a definite loss of strength in the seed;! 
further, the succeeding shoots will not be as healthy as the original ones. 
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When potatoes are racked properly, the sproi^ing is checked to a cer^n 
extent. The sprputs which are forint are short, sturdy and healthy, and coloured 
a^ording to the variety of the potato. With ^^Delawares^^ these shoots are of a 
dark ^een colour. When potatoes with good, strong, vigorous shoots are planted, 
they ^^eome away^^ earlier, and from them can be expected healthy plants. 

Gfreening . — One great advantage of racking is that during this process <he 
skin of the tubers becomes greener and harder. Such ^‘greening” tends to promote * 
an early maturity and, further, it renders the tubers less susceptible to insect and 
fungus attack. Another advantage is that the hardening of the skin of a well- 
*^greened” potato renders the tuber practically immune from infection from the 
soil. All potatoes must go through a resting period before they will make fresh 
growth, and racking tends to arrest the growing period, and so the resting period 
is passed through earlier than with potatoes stored in bags in sheds. Under the 
latter treatment, of course, the tubers are maintained at a more or less warm 
temperature and so the renting stage is delayed. 

What to Look For . — Perhaps one of the greatest advantages of racking is 
the detection of disease in the potatoes so treated, as any abjiormality can be 
quickly noticed. Inspection alone will enable the grower to weed out of his tubers 
all those which are of an undesirable shape, or of a variety foreign to the bulk 
of the sample. The^e should include all potatoes which are pointed at the end 
or unduly elongated, as such specimens may be infected with virus trouble or 
Rhizoctonia. Of course it is impossible to be definite in such cases, but it is better 
to be too drastic in the rejection than to risk having a poor crop to dig. One 
definite abnormality can be detected, and that is ^^thready eye” or “spindle sprout.” 
Instead of healthy, normal sprouts, the tubers send out thin cotton-like shoots, 
which will never develop into strong, sturdy plants, even if they develop into 
plants at all. The practical grower will never plant such tubers, whatever the 
cause of the “thready-eye” may be, as he is anxious that every “set” shall develop 
into a healthy plant. 

During racking — especially when the racks are left in the open — dirt and 
extraneous matter is washed away. This gives the grower an opportunity of esti- 
mating the amount of Rhizoctonia infection of his seed. The resting stage of this 
disease is shown by small black, earth-like spots in the skin of the tubers; dirt 
washes off, but Rhizoctonia does not. If it is found necessary to treat the seed 
for this disease, and it is always advisable to do so, it should be dipped before the 
shoots are too far developed. 

Some of the potatoes may be infected with one of the wilts, either fusarium 
or bacterial. Such tubers will go soft and should be removed to prevent a possible 
infet'tion of healthy seed. 

Even the most careful of diggers is liable to injure the skins of potatoes when 
digging the crop. This injury may have become infected with disease from the 
soil during the picking up. A callous may form over such injury, or on the other 
hand it may not. Sunburn causes many potatoes to grow' soft by breaking down 
the cells at the injured places in the skin. Racking shows all injured potatoes 
whieh can be rejected if necessaiy. 

Sinc^ racking affords an opportunity of rejecting unsuitable and diseased 
seed, it is obvious that the crop from such seed will be — other conditions being 
equal — a ^heavier one than that obtained from unracked seed; thus racking is 
recommended as a profitable part of the routine w^ork of every grower of potato 
crops. The aim of the grower should be selection of the best type of seed, and 
racking is a valuable aid in this direction, and the more vigorous his selection 
" and rejection of the unfit, so the better chance he has of growing a high tonnage 
lo the acre. * 
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DISINFECTION OF TOBACCO SEED* 

EFFECT ON GERMINATION. 

Q. R. W. Meadly, B.Sc., 

Aorieultnral Adviser. 

Owin^ to the fad that diseases of tobacco, particularly Blue Mould {Perono- 
spora sp.) under local conditions, may be carried by means of seed infection, treat- 
ments have been devised for the surface disinfection of tobacco seed before plantin'?. 
The one generally employed and recommended by the Department is to soak the 
seeds in absolute alcohol in order to destroy any infection present on the outside of 
the seeds. The seeds arc I cld in a piece of muslin which is folded into the shape 
of a bag, tied, and the whole immersed in absolute alcohol for live minutes. When 
taken out, the seed is drained, H])read on blotting paper, and dried as (juickly as 
possible. The mass is fretiuently stirred, and an electric fan or radiator is also 
sometimes used in older to hasten the evaporation. 

A number of inquiri(^s have been made concerning the effect of this treatment 
upon the viability of the seeds. Jn order to dispel any doubt in this direction the 
following table consisting of the results of a number of tests carried out during 
the last season is shown. The genninations before and after treatment with 
absolute alcohol, as well as the varieties treated, ai’e given: — 


Test Nos. 

Germination 

Variety. before Treatment. 

Germination 
after Treatment. 

KioO-l 057 

. . Jli('k()ry Pryor 

80 

86 

1730-1737 

. . Bojiarizo 

80, 

80 

1819-1820 

. . Conqueror 

71 

71 

1821-1822 

. . Warne . . 

73 

09 

1823-1824 

. . Dun ga wan 

{)2 

72 

1825-1820 

Hickory Pryor 

70 

70 

1827-1828 

Hester . . 

.30 

33 

1829-1830 

Spotted Gum . . 

20 

19 

1831-1832 

. . Hickory Pryor 

88 

80 

1836-1837 

. . Hickory Pryor 

70 

72 

1938-1839 

. . Hickory Pryor 

70 

74 

1840-1841 

. . Hickoiy T*ryor 

97 

97 

1844-1845 

. . Hickory Pryor 

00 

56 

1840-1<S47 

. . Hickory Piyor 

98 

90 

1848-1849 

. . Hick{)ry Pryor 

70 

74 

1850-1851 

. . Warne . . 

()2 

60 


Average 

70 

70 


Considering experimental error, the two columns .show (piite good agreement, 
thus demonstrating that the germinating power of the seed is not reduced if reason- 
able care is exercised. 

The seeds should be dried as soon as possible* after being taken from the alcohol, 
and if a radiator or any other heating apparatus is used during the drying opera- 
tion, extreme care must be taken to prevent the tobacco seed from becoming exces- 
sively heated. Experiments which I have carried out with an electric incubator 
prove that any temperature above 40° 0. (104° F.) which continues for an appreci- 
able time is sufficient to destroy the viability of tobacco seed when moist. 

Thus, it is evident from the above notes and disinfection work performed by 
the Plant Pathology Branch of this Department, that with re^isonable care the 
germination of tobacco seed is not reduced by treatment with alcohol. 
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FEEDING WHEAT TO PIGS. 

m 

(t. K. Hahov-Hay^ Superintendent of Dairvinp:. 

(Reprint.) 

En(}uirie.« are being- recei^'ed daily as to the profit likely to be derived from 
the feeding of wheat to pigs, and whether, with wheat ab)ne avai'i.'l)le as a food, 
it is po'^’sible to rear pigs suitable for the bacon trade. 

A visit to the metropolitan market at Midland Junction will convince the 
oijserver that many excellent bacon, pigs are now being forwarded from wheat- 
growing areas, but it also will be obvious that large numbers are being incorrectly 
fed, with disappointing results to the owner wdien sold. 

Tt is ho]>ed that flie following -notes will lie of value to those intending to 
market a portion of their crop of wheat in the form of pork or bacon. 

MAKING A START. 

While uiidouhtedly more ])rotit is made from feediim pigs bred on the farm, 
this will he inipos.sih’e lu tlie initial stages, owing to the delay necessary for breed- 
ing and weaning the pro^ijccdne bacon pigs. 

A ««tart will have to lie made with store t>igN ])iol)ah]y bought in the market. 

The chief drawback to ])ni chasing store jiigs is the dilliculty of obtaining a 
.suhicieut number of the i-ight type* and of e\en weights. 

A long bodied pig, with long deep middle, heavy liam and a light shoulder 
is the t>pe to purcliase, and should be relativ€*ly lean, otherwise there may be a 
danger of fattening when too small. 

The size of pig to buy for fattending will de|'>end to a gn*at extent on the cost 
of freight and cartage to and from market. The greater these costs the younger 
sliould store jiigs he ])urchasecl, and fed to as heavy a weight as practu'ahle, in 
order to spreail this (*ost over as many bushels of feed wheat as possible. 

There is a limit, however, to the weight at which young jiigs may he pur- 
chased for feeding A\ith wheat. Experience ha.> shown that weanors cannot be 
t>urchasod safely and reared on wheat as a basal ration. It is inadvisable to pur- 
cha-se jiigs weighing les^ than 80 lbs. (live Aveight) for fattening purposes. 

BREEDING. 

The aim should bo to breed one’s own baconers as soon as possible. For this 
])urpose good high grade sows of the Berkshire breed, or Berkshi re-Tam worth 
cross, may be Imught at almost any large pig sale to-day. These should sliow 
good length and depth, fine skin free from Avrinkles. They should be fine in bone 
and have at least 12 well placed teats. 

It is essential to obtain, from a reputable breed(*r, a pedigreed boar for 
mating with these sows, and if possible from a large litter. This boar should show 
all the essential points of a bacon pig (See article in “Journal of Agriculture,” 
March, 1930 — ^^The Bacon Pig,” Bulletin 296.) 

The pure bred Berkshire boar is recommended for general “grading-up’^ pur- 
poses. 

SHELTER AND WATER SUPPLY. 

Oil Wheat Belt areas it is (‘ssential that ample shade should bo provided, 
€heap temporary shelters may be made from saplings, the roof being of straw 
or boughs, ^ind approximately 4 feet from the ground. These may be burned 
without serious loss, should they for any reason become foul. 
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A t>lexitiful Biipplj of clean water h ^leo essential. The writer baa la mind 
where a farmer loat several valuable sows through allowing them to 
from a day hole, the day flocculating i» the intestines, causing impaction. Water 
.^dmuld be availaWe from troughs only. 



A cheap, effective shelter on a wheat farm. 


FEEDING WHEAT. 

Wheat alone is not a (‘<nnplete ration for growing pigs, being low in, proteins 
for flesh building, and also lacking in mineral matter for skeleton formation. 
This deficiency may be made up in two ways: — 

(1) By the addition of skim milk to the ration. 

(2) By the addtion of meatraeal and bonemeal. 

Skim Milk . — A large quantity of skim milk is not necessary to provide the 
protein required to form a complete ration. One gallon to each 4 lbs. of grain 
feed is sufficient, and also economises in grain. 

Skim milk, if available, should be reserved for wearier pigs. 

Meatmeal and Bonemeal . — Where skim milk is not obtainable, meatmeal must 
be fed in the proportion of approximately 8 per cent, of the grain ration. In 
addition, bonemeal should form 2 per cent, of the ration. 

WHOLE OR CRUSHED WHEAT., 

Wheat should be crushed or cracked before beipg fed, and provided this is ^ 
^l^amed out, there is no need to soak the wheat. 

Uncrushed wheat, however, shows a loss as high as 20 per cent, over crushed 
wheat, through not being digested. 

The cost of feeding can be considerably reduced by using self-feeders, allow- 
ing the pigs to have free acess to both wheat and meatmeal It has been found 
in numerous feeding tests that self-feeders are economical in feeing, and that ^ 
the pigs consume meatmeal at approximately 8 per cent, of the iota} grain eon- 
iMaption. 
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COST OF PEED CONSUMED. 

The resulte of fifteen months’ feeding on the Rutherglen Experiment Farm, 
Victoria, concluded last November, have shown that on the rations mentioned 
above, allowing the pigs to consume all they desire. 

The average grain per pig per day — 1.H5 lbs. 

Feed per pig per day = 3.47 lbs. wheat and .28 lbs. meatmeal. 

Feed per lb. gain in weight = 2.57 lbs. wheat and 20 lbs. meatmeal. 



Pigs Pasturing. 


The following table will indicate on these figures that the feeding of wheat 
to pigs, even at present prices of bacon, is profitable: 

Pig purchased at 80 lbs., and fattened to 180 lbs. live weight. 

£ s. d. 

Purchase price 80 lb. pig (live weight) . . 15 0 

Meatmeal consumed, 20 lbs. at 1.87d. . . 0 3 1% 

Bonemeal, 4 lbs. , . . . • • • 0 10 


Present day value 


£1 9 iy2 
2 10 0 


\"alue of wheat fed 

or 4s. lid. i)er bushel. 


£1 0 ioy2 


The net return will vary depending on the location of the farm from the 
market, but costs can be accurately worked out for any locality, using the above 
figures for food consumed. 
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BORDEAUX MIXTURE-* 

THE MOST COMMONLY USED TUNGIOIDE. 

Simple Directions for its Preparation in either Small or Large Quantities. 

H. A. Pittman, B.Sc.Agr., Plant Pathologist. 

Ever since the discovery by Millardet, in 1882, in the Bordeaux district of 
France, of the strong fungicidal (fungus-killing) properties of a mixture of lime 
and bluestone, the mixture known as ^^Bordeaux’^ has been the leading spray 
material all over the woi-ld wherever fungous diseases have had to be combated. 
This fortunate discovery was the result of Millardet^s chance observation of the 
protective action of such a mixture against the dreaded ^‘doAvny mildew” disease 
of the grape (Plasmopara vitieola), where the grape vines near the roadside had 
been conspicuously treated to discourage the boys of the neighbourhood from steal- 
ing the fruit, by giving them the impression that the grapes had been poisoned. 

Although to some extent superseded of late years by Lime-Sulphur, especially 
in cool climates, as a summer spray on apples and' stone fruit, and by such other 
substances as ^Mry-niix sulphur-lime,” ^‘atomic sulphur,” ^^sulphur dust,” copper- 
lime dust,” ‘‘copper carlionate-sulphur dust,” etc., for certain diseases, it still 
remains “. . . . the most widely known and the most generally useful of all 
spray litpiids employed against parasitic fungi” (1). 


GOOD QTALITIES OF BORDEAUX MIXTURE. 

The great and lasting po])ularity of Bordeaux Mixture as a spray for the vine, 
and for most orchard, vegetable, and flower-gaiden plants, may be attributed very 
largely to its following good qualities: — 

1. When properly prepared, it is remarkably adhesive to most types of stems, 
fimits and foliage. After it has once dried on the plant it can only be slowly 
removed by rains, dews, or other climatic influences. 

2. It has a very high cfliciency in preventing infection of the above-ground 
parts of plants by most types of fungi. 

3. The cost of the ingredients required to make a large volume of spray 
is relatively low. 

4. AVhen used at the ordinary strength, it is quite harmless to most types of 
cultivated plants, 

5. It has a decidedly tonic efleet on the growth of many plant species, quite 
apart from its fungicidal action, 

6. It is quite simple to prepare and safe to handle. 

DRAWBACKS TO THE USE OF BORDEAUX MIXTURE. 

1. Its main disadvantage is that the bluestone (copper sulphate), which is 
one pf the essential ingredients, will speedily corrode iron or steel and* all the other 
eommouly-used metals or alloys except copper, brass or bronze. This difficulty is 


* Reprinted and revised from the article of the same name which appeared in 
the December issue of this “JournaU^ for 1930, pp. 600-609, owing to the leaflet 
embodying this information now being out of print. ^ 
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usually overcome, in practice, by dissolving the bluestone in wooden tubs or casks, 
and by using bronze, brass, or porcelain-lined spraying equipment and accessories. 
On a small household scale the copper sulphate may be dissolved in copper, brass, 
bronze, glass or earthenware vessels. 

2. Another disadvantage is that Bordeaux Mixture has been found very apt 
to cause injury to the leaves and fruit of apple and most kind's of stone-fruit trees 
(especially peaches and Japanese plums) if applied in the spring or summer after 
the “spur-bursting’^ or “bud-bursting” stage. To overcome this disability in the 
ease of apples, only very weak strengths and an excess of lime are recommended 
from the “pinking” stage onwards, or weak “lime sulphur” may be substituted for 
the later sprays. 

There is no dilTIculty in this State so far as Bordeaux injury to stone fruits is 
concerned, inasmuch as all tin* fungous diseases which occur here, as yet, on such 
plants, can be readily controlled by s])raying with Bordeaux Mixture in the winter, 
01 ' just as the buds are bursting in the spring, or, in addition, as the leaver are fall- 
ing from the trees in the autumn, as the case may be. Tf these sprayings aje 
carried out efficiently, there is, at present, no necessity i'or the summer spraying 
of stone fruits in this State. 

Apricots are fairl\ resistant to Bordeaux injury and ma> he safely >prayed 
with the — 4 — 50 sti'eiigth when the fruit is wel! set to half-grown, if necessitated 
by the seinoiisness ol‘ “Sljot-hole.” 

Bordeaux Mixtuie should only be applied during warm, dry weather, in- 
iury is most likely to occur if the spray is used during, or just precf*ding, rainy 
or dull, humid, slow-drying climatic condition^. The addition of an efficient 
spreailcr (see section on spreadeis near the end of this article) will also tend to 
lessen the danger of russetting the fruit or causing leaf injury. Further informa- 
tion re using Bordeaux Mixture as a s])ray for apjiles after the “spur-hursting” 
stage will be found on jiages 254-26J of the June issue of this “Jonrnar’ for J930, or 
on pages 17-2J of Department of Agriculture Bulletin No. 30(), entitled “Black Spot 
or Seal) of A])ples and l*ears in Western Australia.” 

3. The only remaining serious objection to the use of P>ordeaiix Mixture is 
that it imparts a bluish colouration to sprayed plants, so that it is sometimes con- 
sidered unsightly on ornamental or flower-garden subjects, and it cannot, of course, 
he used on produce just prior to marketing. For this latter ])urpose, aminoiiiacnl 
copper carbonate or very dilute Burgundy mixture (-l-U/i-50) should be used in- 
stead. (Ammoniacal copper carbonate is made by mixing 5 ounces copper car- 
bonate in a non-corrosible container with suffieient water to make a thick paste. 
Then add 3 j>ints strong ammonia — 26^ Beaumc — to di'^solve the paste. Then add 
a little more copper carbonate with frequent stirring (up to about 1 oz.) till no 
more can be dissolved. Then dilute with water to make 50 gallons.') 

4. Evidence is accumulating that Bordeaux Mixture may increase drought 
injury of certain ])lnnts grown under very dry conditions liy increasing the trans- 
piration ratio. Under such circumstances, however, fungal troubles should not be 
of siifflcient importance to necessitate spraying 

HOME PREPARATION OF BORDEAUX MIXTURE ADVISABLE. 

Many farmers, orchardists, vignerons, vegetable-growers and home-giu*deners 
in this State are under the erroneous impression that Bordeaux Mixture is difficult 
to prepare, a?td, in eoiise(nicnce, obtain their copper fungicide as a powder already 
mixed. Numerous experiments the world over have indicated that ready-made 
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so-called “Bordeaux” Mixturjes are not as effective, or as adhesive, as the freshly- 
prepared, properly-made, home-made mixtiw. Considerable burning of fruit and 
, , f (diage has sometimes followed the use of commercial “Bordeaux” powders in 
'this State. Mason, in his “Spraying, Dusting and Fumigating of Plants” (3), 
writes, “Bordeaux Mixture is the one^ spray which, if used in any considerable 
quantities, should always her made on the farm, the commercial forms being of less 
value than the freshly-made products.” 

rSE OF LIME ESSENTIAL FOR THE PREPARATION OF TRUE 
BORDEAUX SPRAYS. 

As already indicated, Bordeaux Mixture takes its name from the district in 
France where it was first discovered. True Bordeaux Mixture is always made from 
bluestone and quick lime (or, alternatively, hydrated lime) in a manner more or less 
as given below. Owing to the fact that quick lime rapidly deteriorates when In 
contact with the air, its use in ready-made powders, which may be kept in store 
for long periods before being used, Ls a practical impossibility. Cons(5quently in 
commercial powders washing soda is generally used. Such substances are not 
properly called “Bordeaux” mixtures, but should be known ns “Burgundy” mix- 
tures, after the area in France where the bluestone-soda formula was first used. 

Burgundy mixtures are much more apt to “burn” plant tissues than true Bor- 
deaux sprays. Whereas increasing the amount of lime in a Bordeaux Mixture de- 
creases its likelihood of causing injui^i% increasing the amount of soda in a Bur- 
gundy mixture, above a cei^tain point, rapidly increases its ‘timing” properties. 

Burgundy mixture has now very largely gone out of use on account of its 
caustic properties, although it was formerly very much used in some parts of the 
world as a substitute for Bordeaux. 

FORMULAE FOR MAKING BORDEAUX MIXTURE. ' 

The formula in most general use, at the present time, for most vegetable, 
flower-garden and fruit plants, is that known as ^^4 -4- 50.^^ This means 4 lbs. 
of bluestone and 4 lbs. of ‘ 4'reshly-burnt, ’ ^ ‘ ^ stone, or ^ ‘ quick lime to every 
50 gallons of the mixture. 4~ 4~40 (i.e., 1-1-10) is another commonly used 
formula. 

The f'tandard formula may be varied, so as to allow for a greater or less pro- 
portion of bluestone to lime, as experience indicates to be necessary for the con- 
trol of a particular disease and the avoidance of spray injury to the species of 
plant concerned. Thus 6-6-40 is used in Western Australia for the ^^bud- 
burstihg,” “pre-blossoming” and “fruit set” sprayings of the vine against “An- 
.thracnose” {Gloeosporinm ampelophagum), but later sprayings, if required, are 
given at 6 — 6 — 60, and the writer considers 2 — 5 — 60 all that would be permis- 
sible or necessary here for the summer spraying of apples against “black spot,” 
should that disease become at all widespread (see Department of Agriculture 
Bulletin No. 306). 

THE FIRST FIGURE IN THE FORMULA MEANS LBS. OF 

BLUESTONE. " 

In all formula for the pi:eparation of Bordeaux Mixture the first figure given 
/ is the number of pounds of bluestone, the second figure is the number of pounds 
of “freshly-burnt,” “quick” or “stone,” lupe, ahd the final figure indicates 
the full number of gallons to which the mixture must be made up with water 
prior to spraying. 
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DIRECTIONS FOR PREPARING BORDEAUX MIXTURE IN SMALL 
, QUANTITIES FOR HOME GARDENS. 

A small quantity of Bordeaux Mixture of very nearly 4-4-50 formula 
(actually 4-4-48) can be prepared by taking; — 

(1) 4 ozs. bluestone, 

(2) 4 ozs. ^‘freshly burnt/’ “stone/’ or “quick” lime, 
and making up to a final volume of 3 gallons as indicated below ; — 

a. Dissolve the 4 ozs. of bluestone in a wooden tub or wooden barrel, or a 
copper, bronze, brass, glass or earthenware vessel, using IV 2 gallons of water. 
The bluestone may be dissolved by suspending it overnight in the water in a 
piece of hessian, bagging or linen^ from a stick placed across the mouth of the 
receptacle; or by heating the water* and pouring it over the bluestone in the 
bottom of the receptacle, if the mixture is required in a hurry. 

b. Slake* the 4 ozs. of quick-Ume, which must be quite fresh and of good 
quality, in another container, by adding water a little at a time. A small wooden 
cask is convenient, but, unlike the bluestone, an iron vessel such as a clean empty 
kerosene tin may be used in which to slake the lime. When slaked, make up to 
IVi gallons with water. This suspension and partial solution of lime in water is 
known as “milk of lime.” 

c. Pour the two liquids simultaneously through a copper, brass or bronze 
wire strainer into the spray outfit, or into a wooden or other non-corrosible com 
tainer, and, after seeing that the volume is exactly three gallons, use immediately. 

An alternative method is to first strain the milk of lime into the spray outfit 
through a piece of bagging to remove any gritty particles or lumps which might 
clog the sprayer, and then pour in the bluestone solution, keeping the milk of 
lime well agitated while doing so. See that the final volume is correct and com- 
mence to spray immediately. 



F’lg. 1 — A type of knapsack sprayer suitable 
for use on small areas. Note the Spring L»ever 
Tap (Trigger Grip Control) with which the 
spray can be released or slopped instantly. The 
liquid capacity is 3’, gallons. Such a machine 
can be obtained with a copner tank for ‘»praving 
with Bordeaux Mixture, made of special brass 
alloy for spraying, in addition, with Lime Sul- 
phur or similar sulpliuUs. oi with all partci h ad- 
coated for spraying with acids such as Sulphuric 
Acid, as used for the control of “anthraenose" 
of grapes, etc. 

{After ‘*Vrrmoiel ErUm KrpoJt Catalogue/' 
No 22. 1922 ) 


The bluestone solution and the milk of lime can he kept indeftnitelyy so long 
as they are kept separate and any evaporated water is replaced to each before 
using; hut once they have been added to each other the spraying must he com- 
menced immediately and continued until' all the spray is used as Bordeaux 
mixture soon deteriorates if left standing about after being made up. 

Never iftix the solid lime and bluestone together before adding the water. Tlie 
more dilute €?fich constituent is before meeting the other, the better. \ 
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STOCK SOLUTIONS AS A MEANS OF REMOVING THE DRUDGERY 
FROM THE FREQUENT PREPARATION OF BORDEAUX MIXTURE. 

It rarely happens that a single spraying is sufticient to control a disease in 
plants. Even in those cases where a single spraying carried out at the right time 
does suflice, as with Shot-hole^’ of stone fruits in many places, the orchardist 
usually finds that the dilfevent ^ urieties are not all ready for spraying at the same 
time. This usually means that the spraying period is protracted and the grower 
becomes impatient at having to continually make up ^^from scratch’^ a fresh lot 
of spray. Frequently, also, a grow’er finds, on going to use his quicklime, that it 
has become air-slaked, w ith the result that a ruwv lot of quicklime must be ordered 
for delivery in a hurry. This may cause fraying of tempers and there is always 
the possibility of a lot of damage being done by disease in the meantime, before 
the new^ lot arrives. A certain amount may be used out of the new consignment, 
and again deterioration may take place by the time the remainder is required. 

Ditificiilties of the above nature may be readily avoided if the growers will 
appreciate the following facts:— 

Although, when once prepared, Bordeaux Mixture must be used immediately, 
the separate ingredients, i.e., the bluestone and the lime, can be kept in concen- 
trated form in water for very long periods without deterioration taking place, 
and ready for use at a moment's notice. 


METHOD OF MAKING UP THE STOCK SOLUTIONS. 

The procedure is as follow^s: — 

1 . Work out approximately how much bluestone and lime will be required 
to carry out your spray programme. (It usually takes about 2 gallons of liquid 
to spray a well-grown apple, stone- fruit or citrus tree in this State for the con- 
trol of fungous diseases, and anything from 100 to 150 gallons to cover one acre 
of vegetable crojis such as almost fully-grown ])otatoes. Various factors will tend, 
however, to vary the amount re(juij‘ed, and the experienced grower wdll know" best 
just hew^ much he will need for a particular area or .job.) 

2. Then dissolve the bluestone in water in wooden casks or other non- 
corrosible containers at the rate of 1 lb. to every gallon of water. 

This can best be done by suspending the bluestone over-night, in a sugar bag 
or eut-down chaff bag, from a stick placed across the mouth of the cask and so 
arranged that the bluestone is just beneath the surface of the water. If wanted in 
a hurry, the crystals can be fairly readily dissolved by pouring hot water over 
them at the rate of about 1 gallon of hot water to every 3 lbs. of bluestone. 

3. Slake the “freshly burnt," “stone" nr “quick" lime in other con- 
toiiners at the same rate as the bluestone, i.e., so that each gallon of the concen- 
trate canta^ in it one pound of quick-lime. Thi^ is done by adding water, a 
little at a time, until all the lime is slaked, and then bringing the water level up 
to the required height in the containers. Iron vessels are quite suitable to make 
the lime concentrate in, but wmoden casks are generally used. 

The New South Wales Department of Agriculture has carried out a series 
of experiments and finds that lime may be stored under water even for periods 
of twelve months. There is a slight decrease in the effective lime amounting to 
About % per cent., but this decrease is so slfeht as to be negligible* (4), 
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Only a little of the lime actually goes into solution, the major portion eventu- 
ally sinking to the bottom of the container. 

To check evaporation, a few drops of lubricating oil (not spraying oil) may 
be placed on the surface of each concentrate and a mark should be made at the 
surface of each lot when it is finished with for the time being, so that any water 
which has evaporated may be replaced before using it again. Covers could also 
be placed over concentrates to prevent animals or children interfering with them, 
and they should be protected from rain, dust-storms, etc., when not in use. 



Fig 2 — A pow«>r spruynt' of American makr especially siiMablc tor orchard work. 
The spray tank holds 200 gallons. The machine js jlrawn by two hors<'S 

(Alley ir J Allot, m "Spruinnfi “Furuti t JtuVrtm," Vo, 72, 2ntl cthl , A S IV Dtpt, Anuc.^ 

.hnii’, 101.^) ) 


PROCEDURE TO RE FOl.LOWEI) WHEN MAKING THE RORDEAUX 
MIXTURE FROM THE CONCENTRATES. 

There are two alt' riiati\e inethods which may be used for making the Bor- 
deaux Mixture from the concentrates. 

The first method is the simpler, but does not give (juitc* as iiood a spray mix- 
ture as the second. The second method gives the best possible mixture, but in- 
volves the use of a little more eciuipinent than the first. 

First Method, 

a. Stir the lime concentrate thoroughly, beilig especially particular at the 
sides and corners of the container, so as to get a uniform distribution of the lime 
in the water, and, when thoroughly well mixed, dip out the full amount required, 
remembering that, when well stirred, each gallon of lime concentrate contains 
the equivalent of one pound of quick-lime. Pour the lime into the spray tank 
through a piece of bagging, oxf, better still, a fine wire sieve containing 18-20 
me/ibes to the inch, to remove any gritty or coarse particles which might tend 
to blolck up the spraying equipment.* (A copper, brass or bronze wire sieve is 
the best, as it can then also be used the bluestone when. the time comes.) 
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If 4-4^50 Bordeaux was being prepared, for example, and it was proposed 
to make 55 gallons, it |s obvious that 4 gallons of lime concentrate woold M re« 
quired to be sieved into the spray tank. The linie ri^uirement . is always the 
second hgure in the formula. ^ ^ 



Fig S.-~-Diagraxnmatic representation of metbod of preparing 4*4-60 Bordeaux Mixture from 
Stock Solutions of Bluestone and of Lime. The Stock Solution of Bluestone is made by dissolving 
1 lb. of Bluestone to each gallon of water, and the Stock Solution of Quicklime by slaking, In. a 
separate container, 1 lb. Quicklime for each gallon of “milk of lime” required, In the manner 
indicated in the text. 

(1.) Apparatus and solutions ready for preparing the Bordeaux. 

(2.) Four gallons of concentrated bluestone solution bare been placed in one of the dilation 
barrels and four gallons of concentrated “milk of lime” In the other. 

fS.) Water is added to each dilution barrel to bring the volume in each to 25 gallons. 

(4.) The diluted bluestone and diluted lime are then ruu simultaneously into the sptgy ttnk 
through a brass, blouse, or copper wire strainer having 18-20 mashes to the linear ia^. 
agitator is kept running during tbll process. 

{Drawing l)y Author. Not to 0 cale and detaUg of taps, etc*, have been omCtteit.) 

« I 

b. After si^Ting ^ lime coQoeate^te toto the tvttg tank, add water to the ■ ! 
Aank until it contains about thTee-iiua9rtei»*of the total volume (of to be ' , 
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jiliade; i.e. in the specific case under consideration^ fill up the tank to about 40 
gallons. 

c. Set the agitator going and strain in the required amount of bluestone 
concentrate, remembering again that each gallon of bluestone concentrate con- 
tains 1 lb. of solid bluestone. 

For the 4 -*4-50 formula being discnsned, then, we would need 4 gallons of 
bluestone concentrate to be sieved through the brass, copper or bronze sieve into 
the agitated llnd diluted lime in the spray tank. (There should really be no need 
to sieve the bluestone solution, except that small pieces of straw, etc., which 
might block up the sprayer, might have been blown into the solution during the 
storage period. 

d. We have now arn\ed at tlie stage where about 4,‘l gallons of liquid, con- 
taining a light-blue floceulcnt precipitate, are in the spray tank. If a spreader 
is to be used, it should now be added, and then the volume should finally be 
brought up to 50 gallons with the necessary amount of water. 

Second Method: To be used, wherever possible, in preference to the first. (See 

Figr. ^.) 

This method is preferable to the first, but necessitates two extra containers, 
The underlying px^ciple is that the ideal Bordeaux Mixture can only be pre- 
pared if both the lime and bluestone concentrates are dilated as much as pos- 
sible (le., in each case to half the total volume of the Bordeaux to be made) 
before running them together simultaneously through the brass, bronze or copper 
wire strainer into the spray tank. 

In the case of the 4-4-^ 50 foi’inula under discussion, for examj^Je, 4 gallons 
of bluestone concentrate are diluted to 25 gallons, with water, in a second wooden 
barrel or other suitable container. Four gallons of lime concentrate arc similarly 
diluted in a wooden or iron conlainer to 25 gallons, and then both lots of the 
diluted materials are run together simultaneously through the nou-corrosible sieve 
into the spray tank, by means of taps and rubber hoses let into the bottoms of 
the dilution vessels. (See Fig. 3.) 


I’HK MIXTURE MUST HE USED IMMEDIATELY IT IS ]»REPAKED. 

Use the Bordeaux Mixture immediately, if possible, but if, for any unforeseen 
reason, it has to bo kept standing for some time before use, first add to it one- 
eighth of an ounce of table sugar (cane-sugar) for every p)ujul of bluestone 
which has been used. In the example being considered, f s x 4 == % oz. of 
table sugar would need fo be used. The table sugar prevents the deterioration 
of the flocculent (fiake-like) blue precipitate to which the Bordeaux Mixture 
owes its desirable (jualities. (One heaping tablespoonful of table sugar equals 
one ounce.) 


AN ELEVATED STAND VERY CONVENIENT. 

For the most convenient preparation of Bordeaux Mixture a wooden stand 
should be erected handy to an overhead water tank or other source of water supply. 
The vessels to hold the concentrates and the diluted ingredient" are ))laced on the 
staudf which is built of such a height that the tank on the spray outfit can be con- 
. veniently filled Ijy the force of gravity. In this way all heavy lifting is obviated, 
the only liquids requiring to be lifted^being the small quantities of concentrates 
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required for every 50 gallons of mixture. Instead of a wooden stand a vertical 
cut through a hillside or earth bank may be made to allow the spray equipment to 
pull up in front of, but below the level of, the mixing site. 



Fig. 4. — A good type of elevated stand for the preparation of Bordeaux Mixture 
and the convenient filling of the spray outfit. Stock Rolutlons may be diluted in 
the two central barrels on the lower platform, and run into the spray tank through 
a large pipe and hose extending out from between the barrels. The stock solutions 
of copper sulphate (bhiestone) and lime may be kepi ni other barrels on the lower 
platform, or in two large barrels on the top platform. It is better if the top plat- 
form is reserved for the water supply, which may be held in largo barrels or an iron 
tank. If an iron tank (galvanised or otherwise) is used to hold the water supply, 
care should be taken that it is not splashed with the hluestono solution, or, better still, 
it should be well protected on the outside with good quality paint or tar to prevent 
corrosion. 

{After Mason, Dusting and Fumigathuj of Plants.”) 


PURITY OF THE INGREDIENTS ESSENTIAL. 

The bluestone bought should be of at least 98 per cent, purity. It should be 
in the form of large dark-blue crystals, and should not contain any appreciable 
amount of the greenish-coloured sulphate of iron which is sometimes met with in 
commercial samples of bluestone. It may be tested by dissolving a small quantity 
in water, diluting ibis with extra. water in a tumbler until it becomes a light-blue 
colour, adding a little ammonia and then stirring well. A pale-blue precipitate of 
copper hydrate is first formed, but this quickly dissolves, if enough ammonia is 
’present, to give a very intense violet-blue ^colour. The formation of a reddish- 
coloured precipitate or sediment indicates the presence of iron. 
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THE LIME MUST BE FRESHLY BURNT. 

With reference to the lime used for the preparation of Bordeaux Mixture, 
it is of extreme importance that the lime should be freshly burnt. To test 
whether this is so, or to see if it has become to any extent water- or air-slaked, a 
few lumps should be placed in a heap and sprinkled with water. Preshly-^burnt 
lime will become very hot, give off a quantity of steam, gradually fall to pieces and 
crumble to a fine white powder. Some lime will not do this readily with cold 
water, but may do so if hot water is used. If the lime does not get hot enough 
to give off steam, even with hot water, it is unsuitable. 

Water-slaked lime may be used, provided that it ha.s only been slaked a day or 
two at the most, and that the correct adjustment is made to the fonnula. If using 
fresh water-slaked lime, increase the lime content of the formula by one-third to 
one-half extra. Air-slaked lime cannot be used under any circnunstances. 

Tn practice the best procedure is to very dcjiniteiy specify ''freslily-lmruf* 
lime when ordering f and then to duke it immediately on its arnvaJ and keep it 
under water until required ^ as described in a preceding section of this article. 



Pig. 5. — Dosirable type of power-sprayer for large orehard Note the Nturdy slerj frame, 
imderslung tank, large wide tyred rear wheels and small front wheels whieli \m 11 rim under the 
frame, making short turns possible. There is sufficient <.ap«city to operate two spray ‘‘guns” at 
high pressure. 

(After Masou, ‘"Spraying, Dnnting and FnminaHnd of Plants ”) 


TESTS FOR BORDEAUX MIXTURE. 

Bordeaux Mixture is said to owe its valuable fungicidal properties to a basit 
copper sulphate from which the ordinary co])per sulphate is reformed in very small 
quantities froA time to time. Theses quantities are too small to harm the tissues 
" of most plants, but are yet quite sufficient to kill the germinating seed bodie.s 
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(spores) of harmful fungi. If, by some mischance, there should happen to be too 
little lime in the Bordeaux Mixture to completely turn the bluestone into the 
insoluble basic sulphate, considerable injury could be caused to any plants sprayed. 
While there should be very little likelihood of this happening if ordinary care is 
taken, each lot of Bord<*aux Mixture made up should be tested, before using, in 
one or other of the following ways: — 

A. Take a little of the Bordeaux Mixture in a glass vessel, add a few drops 
of acetic acid, and then add n, few drops of a solution of ferroeyanide of potas- 
sium in water. (The strength of the ferroeyanide should be 4 ozs. in one pint of 
water. Both the ferroeyanide and the acetic acid are obtainable from any chemist.) 
Should any brown discolouration occur, the Bordeaux Mixture, does not contain 
enough lime, and more lime concentrate must be added, until, on further testing, 
no discolouration is apparent. 

B. A rough but useful test which can be made to see if the Bordeaux con- 
tains enough lime to neutralise the bluestone, is to dip the clean blade of a pen- 
knife, or a bright piece of iron such as a roughoned-up shiny nail into the mixture 
for several minutes. If the mixture does not contain sufficient lime, a reddish- 
brown deposit of copper will form on the iron and more lime should be added. 
Always use a little too mneh lime rather than a little too little, as (piite a consider- 
able excess of lime may be used without the fungicidal projJciHch of the s])ray 
being markedly lowered. 



Pig. 6. — Spray boom of excellent type, showing the arrangement of nozzles to ensure 
thorough covering of such crops as potatoes, tomatoes, beans or similar plants grown in 
rows. 

(After Maaon, "Spraying, Delating and Fumigating of Plants") 


THE USE OF SPREADERS WITH BORDEAUX MIXTURE. 
Whenever Bordeaux Mixture is used, the spreading, wetting, and adhesive 
qualities of the spray will be very greatly improved by the in^prporation of a 
special spray *%preader’^ or ‘^sticker,”. In addition, the spray, on drying, will 
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settle down into a very thin, well-distributed and more or less continuous layer, 
rather than into a number of scattered spots. The fungicide will therefore prove 
more efficient with a ^^spreader^^ than without, as, where the spray dries up in spots, 
very little, if any, protection is afforded to the tissues in between. Where spreaders 
are used there is also very much less danger of damaging the leaves or fruit, for 
the reason that the concentration of the solid materials from the spray is never so 
intense at any one point as if no spreader is used. Moreover less spray is used 
as there is not such a tendency to hold the spray nozzles for some time ii the one 
place to try and force the material to wet the tissues and stay on. 


CALCIUM CASEINATE SPREADER. 

The following substances are some of those which have been used from time to 
time as spreaders or stickers, in various sprays: oils, resins, soaps, glue^ milk and 
molasses, but calcium caseinate, a by-product obtained from skim milk, is the only 
one which has become very pof)ular or widely used. 

Calcium caseinate should be used at the rate of one half to one pound — 1 
lb.) per 50 gallons of spray. In mixing, make the required amount of calcium 
caseinate into a paste in a billycan, jug, or other suitable receptacle, by putting 
the caseinate into the dry container and then adding as much water by volume as 
there is ciiseinate. Stir, so as to form a thin paste (just in the same way as pow- 
dered skim milk is mixed by the experienced housewife for human use) and, when 
made into a paste, dilute Avith water and add to the mixture in the spray tank, 
keeping the agitator going during the process. 


SPREADERS FOR BORDEAUX MIXTURE OTHER THAN CALCIUM 

CASEINATE. 

If calcium caseinate is not obtainable, one or other of the following substances 
may be used instead: — 

1. A good brand of commercial powdered skim milk, used at the rate of — 
1 lb. for every 50 gallons as indicated above for calcium caseinate. 

2. Sweet skim milk, used at the rate of half a gallon lo every 50 gallons of 
spray. 

3. Flour, used at the rate of % — 1 lb. to every 50 gallons of .spray. Mix 
with water to a thin paste and then add to the mixture in the .spray tabk. 

4. Glue, V 2 oz. to every 50 gallons of spray. Dissolve in hot water and then 
add to the mixture in the spray tank, 

5. Good quality soft soap, 2 — 3 lbs. per 50 gallons of spray. Dissolve in 
water and add to the spray 'mixture in the spray tank, or barrel, only just before 
the spray is to he used, 

6. Resin-Fish OiP Soap, 2 — 3 lbs. per 50 gallons of spray. Dissolve in 
water and add to the spray mixture in the spray tank, or barrel, only just before 
the spray is to be used. 

‘^Resin-Fish Oir^ Soap is especially valuable as a slicker and spreader in Bor- 
deaux Mixture for spraying smooth-leaved plants such as cabbages, onions, 
carnations, etc. 

7. For spraying eiinis trees or other plants which arc not injured by white 
spraying oils, % to 1 gallon of such#oil may be used as a spreader in every 50 
gallons of spray. 
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Anothtir advantage in the ca.se of citrus is that the use of the oil acts as a 
check on scale insects which otherwise are ve\y apt to increa.se to serious propor- 
tioiis following Bordeaux sprayings, unless only the lower half or two-thirds of the 
tree is sprayed. (<Se<* Leaflet 364 on ‘^Brown Rot of Citrus and Its Control.”) 

In using any spray spreader it is advisable not to make the spray liquid in 
the spray tank, or barrel, up to the full volume until after the spreader has been 
added, so that the strength of the fungicide will always be as much as possible the 
same whenever it is made up to the same formula. In other words, if making up 
a 4 — 4 — 50 Bordeaux, the final vohime of spray after the spreader hag been 
added, should be just 50 gallons. A mental attitude of exactness should be main- 
tained all through the operations of preparing the Bordeaux Mixture. Careless- 
ness or ^‘slip-shod’' methods in weighing out or preparing the materials, or in any 
other part of the opera tioiLs, cannot be too strongly deplored. 


FINAL NOTE. 

Finally it should be pointed out that before using the spray apparatus, especi- 
ally after it has been idle for any length of time, it should be thoroughly washed 
out to remove any chemicals which may have been left from the previous spraying. 
This is exceedingly important when the spray being used is a different kind from 
that previously employed, as, according to Cunningham (2), this mixing of 
different spray materials in the tank is one of the most frequent causes of spraying 
injury to plant tissues. 


BORDEAUX PASTE. 

It is very desirable, after removing large branches from trees, or after cut- 
ing out diseased tissues from the trunk or root system where some such disease 
as Armillaria or Collar Rot is being dealt with, to paint the wound with some anti- 
septic material which will prevent invasion of the wound before it heals over. 

Bordeaux Paste is one of the best materials which may be used for this pur- 
pose, or for painting over the wounds made in grafting, after the scion has been 
iiistwted and before the grafting wax is a})pUed. 

Various formulae are us<»d such as — 3 — 2, 1 — ^2 — 1 ^/ 2 , or IV 2 — 4 — I'V^. 

For making up Bordeaux paste aeconliiig to the flrst formula (l^/j — 3 — 2) 
take IY 2 lbs. of bhiestone, 3 lbs. quicklime, and 2 gallons of water. 

Dissolve the V /2 lbs. bluestone in half the water, i.e., 1 gfillon. Slake the 3 lbs. 
of quicklime with the other gallon of water. Then pour together and stir thor- 
oughly before using. Apply with a brush as soon after the wound is made as 
possible. 

When not in use the mixture should be kept in a closed container. 
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SUCKLING CLOVER 

( Tri f oli a m dnlmim, Sibth. ) . 

C. A. Gaudkki?, 

( loveriiincnt Botanist. 

Suckling Clover, or Vellow Suckling ('lover, is oik* of the minor annual clovers 
of our pastures. Originally planted on a fairly extensive scale in the more |)rimiti\e 
pastures of the South-West, the ])lant has bwoine tirnily established there, and is 
now a more or less common constituent of the majoiitj^ of pastures. 

The clover is a small yellow-flowered i>lant which, if given s})ace in wliich to 
develop, assumes a more or less creeping habit like that of Hop Clover, but is 
smaller in all its parts and more densely f oli aged, extending to a diameter of from 
()-Jl inches. Under conditions of dense growth or root competition it grows creed, , 
and may be as high iis 12 or Id inches, but is correspondingly decreased in width. 

Suckling clover is commonly seen in the South-West, either as a naturalised 
plant almost anywhere where clearing lias taken place, or growing with the various 
pasture plants, especially in the low-lying or moister situations, usually with 
Drooping-flowered clover and Subterranean Clover. Jt can always be distinguished 
from the major clovers by reason of its yellow flowers; from T. filiforme it can be 
readily distingaished, by the number ^ flowers in the head — 5-15 (T, filiforme has 
2-6) — and from ^lop Clover by its smaller flowers and standard being not grooved. 
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Although a palatable clover, Suckling Clover, is not worthy of cultivation in 
the clover lands of the South-West. It is too small to provide any considerable 
bulk of feed, and occupies space that would be better devoted to more valuable 



Suckling Clover. 


plants. In permanent pasture it is to be jwgarded as a weed, aa^d where more 
^ valuable clovers flourish it remains an undesirable constituent of pastures. 
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For the liprhter rainfall areas, however, it has a decided value. Tt is a mtieh 
superior plant to Woolly Clover, Hop Clover and Harrow-leaverl Clover, and ap- 
pears to bo capable of thrivins: on more or less acid soils. The clover would' be 
valuable in areas where the rainfall is between 18 and 14 inches. Tn lower rainfall 
areas its success would be doubtful. Where it will thrive under the drier conditions 
it must be re^rarded as a valuable clover and one which enriches the soil. 

Although a common and troublesome winter weed of lawns, it can be safely 
recommended for p:olf course fairways, ]>roviding a dense mat of herbage which 
will withstand rough trenfment, making a go(»d soil-hinder during the spring, and 
Hs low habit of growth farther recommends it for this purpose. The rooting sys- 
tem is sti'ong and well developed. 

Samples received for testing during the last nine years give the following 
results : — 

Purity — 84. r> per cent. 

Germination — dO per cent. 

Hard seeds— 27 per cent. 

Commercial lines of suckling clover usually contain some of the following im- 
purities : — 

Cluster Clover, YoT’kshire Pk^g, Amaranlhns retro ff,exuft, Chickweed 
(Cernstmm vuUfatnm) ^ Rih grass {Plantago lanreoMn) , Sorrel (Rumex 
aretoselln), Fn'mdi Catehfly (Rilene gaUim), and Chickweed (Stellaria, 
media ) . 

On the otlier hand, Smdding Clover is a. common impurity in the following 
lines of seeds: — 

Yorkshire Fog, Prairie Grass, Rye grasses, T/ucerne and almost all 
clovers, especially White Clover. 

The seeds are small, yellow, ohlong-elliptieal, smooth and shining, with a 
fn'ominent radiele. 


THE GRADING OF TOBACCO LEAK 

A, 1?. r. Cmi’Tov. Oflicer in Charg(* of Irrigation. 

F. T. MoiaiAN’, Odieer in Charge Potato Branch. 

The ])ublis taste is I he ])rini(* factor in determining the \ahie of tobacco and 
governs tin* price paid by tlu* buyt'r to the grower of tobacco for his leaf. At 
])reseiit, a very high perecmtage of the tobacco eonsumcHl is used in the making of 
cigarettes, ihongh formerly most of the tobacco produced was used by pipe 
smokers. The ideal tobacco for tin* manufacture of cigarett(‘^ is that from bright 
lemon -colon red, dne textured leaves, with desirable smoking qualities. Tt is gener- 
ally found' that the lighter the colour the milder the leaf and that it is more difhcnlt 
to produce bright lemori-coloui’ed leaf than the dai'ker grades. For this reason 
buyers for the tobacco firms arc much more interested in this ‘Might” coloured 
tobacco than in the ^Mark.” These buyers value leaf acc'ording to its aroma, tex- 
ture, and whether its colour is ap])roaching lemon yellow or not. The grading of 
tobaocM) leaf into tlu* grades recpiired by the buyej*s is unfortunately not receiving 
sufheient attention by tlu* growers in general. Thost* growers, however, who are 
attending to this matter, an* obtaining higher prices than those offering ungraded 
leaf. Tt has been estimated that grading makes a difference of 3d. per lb. in the 
price. The difference may be greater thari this, for the buyer has no means of 
determining tlfb quantities of the different gi’adtjs and therefore* will buy safely. 
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Unjfrraded leaf has to be graded in the factory and, therefore, the cost of this work 
will be allowed for in the price paid between the buyers and sellers in their trans- 
actions. However, there is little prospect of any ungraded leaf being sold in the 
future, and, therefore, growers must grade their leaf before offering it for sale. 

Care and attention in this work will be repaid as buyers are more favourably 
disposed to handle n enrePnlly graded crop. 

GHADTNG. 

This eomnienees at harvesting by roughly sorting the longs and shorts, and 
the sound and damaged leaf when stringing on, the different grades being kept 
separate in the barn and in the bulk. When the crop is uneven, this work can be 
simplified by detailing certain pickers to gather leaf from a particular part of th? 
stalk and each picker’s leaf should be kept separate. The reason for this is that 
the texture of the leaf from each plant varies according to its position on the stalk, 
and it frequently happens tliat as the subsequent cures are being put through, it 
is likely that first, se(U)nd, and third primings have to go into the same cure. 

If this is done the grading is largely a matter of sorting according to colour 
and size. Though exact differentiation of colour requires practical experience, 
yet the tobacco growei* could easily grade his leaf according to the chart submitted 
below. 


Classes of Leaf. 

(^)lour. 

Si7C. 

(fi’rtdes. 

1 Lugs— (leaves near the ground) 

Lemon 

Orange 
Mahogany ... 

Short 

1 and 


Medium 

2 

2 ('Utters — (thin clastic leaf) 

J)ark 

Lemon 

Short 

1 and 

Orange 

Medium 



Mahogany ... 

liong • ... 

2 

3 Fillers and wrappers — (medium to heavy leaf) 

Lemon 

Short 

1 and 


Orange 

Medium 



Mahogany ... 
3>ark 

T.ong 

2 

4 Nondeserii>t — (green, badly sun burnt, etc.) , 





Small growers, of course, would not be able to grade their leaf into as many 
grades as indicated by the chart, but none (he less they shmild endeavour to follow 
this table as closely as possible, and at least grade their crop according to colour 
and size. 

Since colour is of such importance in the grading of the leaf, ade()uate liglit- 
ing must be given in the grading shed. Each worker should, if ])ossible, be 
allotted a portion of the bencli t-o himself. In front of him should be bins or trays 
in which to place the leaf as he classifies it. It is not easy to determine colour in 
either direct sunlight or by artificial light, and the lighting should be so arranged 
that the shadow of the grader does not fall cm the leaf. The best type of lighting- 
is either from overhead skylights or from a series of windows in front of the 
grader over the bench. These should not face either in an Easterly or a Westerly 
direction. During the grading of the leaf the grader's should separate and grade 
separately all leaf which is very short or nondescript and that which is too green. 
For obvious reasons, too, the best leaf is that which has the smallest proportion of 
rib and vein to leaf surface, and is fine-bodied with a fair degree of toughness and 
elasticity. The usual method employed is to bring several "sticks^’ of leaf on the 
‘ bench, then after removing the strings, the l^f is left lying in one , direction. Care, 
of course, is to be taken that leaf it nqt leTib han^ng longer than is necessary or 
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that it is unduly exposed to Jifyht, since under such conditions it loses sheen and 
colour. Attention must also be paid to the moisture content of the leaf, that it 
is neither too moist or yet too diy. In the fonner case, when made up into ^^hands/' 
it may become affected with mould and, in the latter, of course, it becomes too 
brittle to be handled. 

When grading tobacco one sliould al\Nay< remember that if the colour i.> doubt- 
ful at all, the leaf should be placed in the next lower grade, fokinff care In keep 
out any leaf showing green colour, which should be handled separately. 

After the leaf has been graded, it is made ui) into ‘“hands/* These are made 
up by taking a number of leaves — usually 12 to 15 or more, acicording to size — 
and placing them with the butts all ])ointing in one direction. These are encircled 
byi the thumb and forefinger and held together by wrapi)ing the butts with a 
smaller leaf of similar grade. This smaller leaf or tie, which nia.si he of the same 
colour as the hand, is folded back along the mid-rib so that the topside of the leaf 
is exposed. The tie-leaf is then wrapped round the hand, commencing with the tip 
and finishing with the butt end, the latter being held in position by tacking it be- 
tween the leaves of the finished hand. A better job of the hand can be made by 
placing the tie over the end of the butt.s and then wi‘apping it around. The finished 
tie should be from lV2-2iii* in width, according to the lengtli of the leaves in tlie 
hand. The hand should have a diameter of ap])roximately 1 inch, so that when 
comideted with the tie-leaf, the circumference of the butt of the “linnd** will be 
about 3V2 inches. The length of the leaves in each hand should be apiiroximately 
the saiiK*. The hands should be in such a condition that when t]i(‘ leaver are srpieezed 
together, they will separate* themseh’es (ui being lightly >liaken. 


RELATIVE FOOD VALUES- 

L. C. S.xooK. 

Agih'ultural Advi'-er, Dairy Branch. 

For the benefit of those farmer.'^ who find it nece'«snry to pui’idia'^e <-nncentrated 
foodstuffs for their dairy cattle, a table ha-, been i)i‘epare<l, sh(»wing the relative 
values of common supjileiiients at current market rates: — 

RELATIVE VALUES oF UoNUENTRATES FOlt DAIRV TATTLE. 

Dkcembki:. 1032. 


Foodstuff. 

Cost. 

Tost |)er 
100 lbs. 

Stanh 

ecpiivalcnt 

IXT 

100 Ib^. 

DigeNtible 

Protein 

1 H*1 

100 lbs. 

Tost per 
lb. of 
Starch 
eepa valent. 

Cost ]»ei 
Ih. ot 
Dige.stible 
Protein 

Wheat 

3s. per bushel of 

.s. d. 

r> 0 

72 

9 0 

(1. 

0 • 83 

(1. 

6-7 

Oats 

60 lbs. 

Is, 9d. iw bushel 

4 41 

Oo 

7-0 

0 88 

7*5 

Bran 

of 40 lbs. 

£6 17s. 6d. per 

5 3 

50 

9 0 

1-20 

7-0 

Linseed Meal 

ton 

14s. 6d. per lOOlbs. 

14 6 

70 

20 (1 

2 ‘29 

0-7 

Meat- meal ... 

7s. 9d. per bag of 

15 6 

; 90 

00 0 

2 07 

:m 

Peas 

60 lbs. 

6s. per bushel of 

8 4 

72 

17-0 

M9 

> 9-5 


60 lbs. 

• 

# 

i 

• 
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Ma$t dainuien have to contend with a protein shortage during the summer 
months, and if the yield of the milch cows is to be maintained some tyi)e of protein 
supplement must be fed. Linseed-meal has ])roved very popular for this purpose, 
but its use is often restricted for financial reasons. Fortunately, it appears that 
a much cheaper, and in many ways preferable, source of protein is available in the 
form of meat-meal. 

Meat-meal is not lienerally considered as a food for dairy cows, but there is no 
apparent reason why it should not prove very successful as such. Accoi’ding to the 
table, meat-meal is by far the cheapest source of protein on the market, costing less 
than half as much per unit as the next cheapest. It is manufactured in our own 
State and is sterilised Juring its preparation. Meat-meal is a very concentrated 
food, and it would only ])e necessaiy to add relatively small amounts to the ration, 
hence no problem of palatability should aiise. Meat-meal is rich in mineral matter, 
particularly phosphorus, and also contains lime, of which much is required by dairy 
cows. As far as one can gauge without undertaking an actual feeding trial, meat- 
meal should prove an excellent addition to the ration of lactating and growing 
livestock. 

The cheapness of wheat as a food should also be noted. Wheat is as cheap a 
soui’ce of protein as linseed-meal and also supplies much cheap energy-producing 
material, but, being not so concentrated, i> unsuitable as a sole source of protein. 
Elsewhere in this Journal will be found an article dealing with wheat as a food for 
dairy cows. This should be carefully perused, as full advantage of the low price 
of wheat should be taken by stock-owners. 

Peas have been included in this table to indicate their value as a protein-rich 
foodstuff. Every farmer should endeavour to grow several acres of field peas for 
consen^ation as a cheap supplement to use during the summer months. 


IMPORTANCE OF CAREFUL SELECTION OF RAMS AND 
EWES FOR LAMB BREEDING* 

H. MoCallum, ISheep and Wool liisiiector. 

The Fat Lamb Industry has brought into prominence certain of the British 
breeds of sheep. Many of these have been bred locally or imported from the 
Eastern States, and in most instances the quality reflects great credit on the 
breeders and has enabled a veiy solid foundation to be laid in the lamb breeding 
industry. The keen demand for sheep of these breeds, has, however, permitted 
a serious menace to creejj into the industxy. Some unscrupulous dealers have pur- 
chased animals of doubtful pedigree, or culls from good flocks, and disposed of 
them locally. With^< such sheep, especially as sii'es for a flock, the breeder will 
never achieve his objective, for they are weak in constitution and usually lack the 
main characteristics of the particular breed, therefore, their use will do untold 
haim to the industry. It is imperative, therefore, that when buying sheep for 
Iamb breeding every care be taken to ensure that the animals are bred true to type 
nml have the guarantee of the breeder. \An offer of a very cheap lot should be 
regarded with caution ; better to commence u)i a small scale with a few good sheep 
than buy uj) a large number of inferior animals. 

The selection of the ewes to male with the British breeds of rams is another 
very imimrtant factor to success in lamb breeding. The indiscriminate use of a 
Bock of farm ew’es cannot be expected to produce the uniform l^e of lambs so 
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desirable for the market. A prospective breeder >}iould hiM dec-ide on ^vllat lines 
he will work, then make arrangements to Jijave his rams delivered when required, 
fnd then go through his eAves and select the largest framed, strongest constitutioned 
of them, paying due regard to uniformity, truenes> to ty 2 )e, and general confor- 
mation; ill-nourished, badly-shaped, and under-^ized mothers cannot be expected 
to produce lambs that will market in a prime condition. The progeny of badly 
relected breeding stock is to be seen at almost every sale, and theii’ ])res:ence has a 
*^ery detrimental effect on the prices. It co,>?ts no more to rt'ar a first-class lamb 
than an inferior one, and this fact must be borne in mind by :dl breeders. 

The lamb from ewes selected with due regard to constituUon, I'on formation, 
vitality, fertility and trueness of type, mated to selected i>ur(‘-)n-ed ^ires, shows 
a)) in strong contrast to the animal bred haphazardly, Avhen in the market ])en, and 
meets with a very ready sale at a good price. 

Feeding, of course, also play.s part in making a smee'^^ of the venture, 
and all breeders must realise that it is essential to provide re>erves &o that the 
ewes can be kept in good <M)ndition prior to lambing and j*ight u]> till the time 
the lamb is marketed. The slightest «-et-back in develo]»meni gTeatly retards the 
maturity of the lamb, AMth consequent effect on pric<‘< received. 

The sheep committee of the Royal Agricnliural Society in deciding to I'eject 
all animals not up to --tandard at the .-Iioav sales took a big ^te]) in the right direc- 
tion, and breeders noAv have the a^-Mirance that all ^tock offered at the'-e >ale.s can 
be purebased Avith a gaiarant(*e as Ut their quality. 

Thei’e are many bi(‘e(lers of the British 'breeds of ^bei‘p in We&terii Australia, 
and those embarking in the indu'^try can ]>iircliase liigh Lii’ade breeding stock 
locally at very fair pri(*(‘s. J^ometimo^ the price asked ma\ ^eem higher than stock 
are offering in the markets, but th(‘ fact that tlu‘ ^tnd breeder lia- had to import 
and purchase his stock at verA hiirh juices, and carefully select hi^ flock, must not 
be lost sight of, for lamb bre(‘der< are also ]nlrcha-^nL^ though j>erbaps indirectly, 
tlie results of his experience. 

To prepare good pasture', and AAater sujqdy, -eled suitable ewes, jiurchase 
liiLili grade pure-bred "irc^, feed all stock well, and handle carefully •should be the 
jiractice of cAery lamb bre(Mler avIio Avishes to achieve '•neco^s. 


MARKET REPORT* 

Messrs. H. J. Migmore & Co. Ltd., of Wellington btreei. Perth, luive supplied 
ns Avith the following information regarding the Chaff available for auction at 
the Perth Railway Yards, for the peiiod September to Xco embei* inclusive. 

September , — 675 tons of Chaff: F.a.q. to prime SVheaten Chaff Avas making 
from £4 2s. 6d. to £4 5s.; f.a.(j. from £8 15s. to £3 17^. 6d. per ton. Medium quality 
was selling at from £3 7s, 6d. to £3 10s. per ton. Pnme Oaten Chaff was finding 
buyers at auction and to arriAT, at from £4 2s. 6d. to £4 5s. per ton; f.a.q. from 
£8‘l2s. 6d. to £3 15s. 

Oats: Good heavy feed Guyras, Algerians and Mulgas Avere selling at from 
Is. lOd. to 2s.; good feeds from Is. 7d. to Is. 8d. per bushel. Owing to short sup- 
plies of good heavy foods toAvards the end of the month, the market firmed from 
2s. Id. to 2s. 4d, per bushel. 

Wheat: F.a.q. was changing hands at from 3s. 4d. to :1s. : second-grade 

from 3s. Id. to^s, 3d. per bushel. 
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October — 835 tons of Chaff: At the beginning of the month the market for 
f.a.q. to i^rime Wheaten Chaff remained at £4 5s., and towards the end of the nvonth 
eased to £4 per ton. F.a.q. found buyer» at £3 15s.; medium quality from £3 5s. 
to £3 7s. Cd. per ton. Best samples of Oaten Chaff realised from £3 17s. 6d, to 
£4 2s. 6d., several consignments of well cut Oaten Chaff made up to £4 5s. per ton. 
F.a.q. was realising from £3 12s. 6d. to £3 15s. 

Oats: Good heavy feed-^ were making from 2s. Id. to *2s. 4d.. good feeds from 
Is. 9d. to 2s. per bushel. 

Wheat: F.a.q. was celling at from 3s. Id. to 3s. 5V^d. ; second-grade from 
2s. lid. to 3s. O^od. per bushel. 

November — 795 ton>. of Chaff: F.a.cp to prime new season^s Wheaten Chaff* 
was finding its way on to the Perth market, and selling at £4: old season’s at £4 
2s. 6d. per ton. F.a.(|. both old and new season’s found buyers at £3 15s. Prime 
new season’s Oaten Chaff* was reali-^ing from £4 to £4 2s. fid. ; f .a.(i. at from £3 15^. 
to £3 17s. fid. per ton. 

Oats: Xew season’s Oats ('ommeiieed to find their way on to the Perth market, 
and good heavy feeds were .>old at from Is. lOd. to 2s. 3d. ; good feeds from Is. 8d. 
to 2s.; light feeds from Is. 4d. to Is. fid. per bushel. 

Wheat: At the beginning of the month f.a.q. realised 3s. 8V2d. ; but towards 
the end of the month new season’s wheat Avas finding its w ay on to the Perth market, 
and prices eased to 3s. l^'od. P^^’ bushel. 

n. J. Wigmore 6: Co. Ltd., hold auction sales in the Perth Raihvay Yards, 
each morning, for Chaff, Craiu and Potatoes, and all eonsignmeuts forwarded to 
their care receiA’e their Ix^^t and ])rompt attention. The higlie^t market prices with 
prompt returns are guaranteed. 


LIVE STCX3C AND MEAT. 

For the information of readers of this ^’Journal,’’ the following particular^* 
have been supplied by Messrs. Elder, Smith, and C»>y.. Ltd., Perth: — 

COMPABATIVE KUMUEKs OF STOl K SOLD AT METKOPOLITAN FAT STOCK MAEKETS, 

FOK MONTHS or SEPTEMBER, OCTOBER AND NOVEMBER, 1932. 




Sf.piember. 


October. 


November. 


7. 

14. 

21. 

4. 

12. 

19. 

26. 

-• 

9. 

10. 

23. 

30 

Sheep 

14,7.10 

13,089 

Il 2,700 12.198 

11,547 

i 15,257 

15,100 ! 12,744 

12,173 

17,046 

15,685 

12,518 

12,803 

Cattle ' 

049 

520 

575 i 294 

270 

430 

393 

456 

473 

516 

448 

697 

603 

Plfffl ... 

1.387 

1,533 

1,291 \ 2 017 

987 

1,855 

2,105 

1,846 

1,244 

1,497 

1,059 

1,419 

1 

879 




1 OMPARATIVE VALUES 

PER 

POUND. 




Mutton 

4ja 

4aa. 

4}d. ! 4^1. 

42d. 

3id 

*2id. 

2id. 

2id. 

2id. 

2id. 

2id. 

2id. 

Beef ... 

M. 

.Aid. 

45(cI. j 5 Id. 

5ta. 

5Jd. 

Did. 

5id. 

5id. 

sa. 

5d. 

5d. 

6d. 

l»ork ... 

4ia 

, 45d. 

M. ’ oja. 

ojd. 

Sid. 

51d. 

5d. 

5d. 

5a. 

5d. 

od. 

5id. 

Bacon 

.Aid. 

' :qd. 

5ia. 1 5ia. 

5d. 

5d. 

5d. 

5d. 

5d. 

4ia. 

4|d. 

4id. 

4id. 


• Shorn., 



METEOROLOGICAL INFORMATION. 
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WE8TEBN AUSTRALIA— DEPARTMENT OP AGRTCULTDRB 


LIST OF BULLETINS AVAILABLE FOR DISTRIBUTION. 


No. 20. — The Pruning of Fruit Trees, J. F. Moody. Price £ 9 . 6d, 

No. 38. — Linseed or Flax and lt*s Cultivation. (Jeo. L. Sutton. 

No. 48. — FruU Paeking and Marketing and Exporting of Fruit, J. P. Moody and J. Ramage. 
Price Is. 6<L 

No. 49. — The Feeding of Horses. Professor Paterson and Q. L. Sutton. 

No. 57. — Vermin Destruction, A. Crawford. 

No. ^,^The Farmer's Clip. J. J. Mahood. 

No. 68. — Flawing and Treatment of Hides, R. E. Weir. 

No. 74. — Tobacco Cultivation. A. R. C. Clifton. 

No. 79. — Sheep on the Wheat Farm and their Management in W,A. H. MoCallum. 

No. 88. — Light Land : Conference. Q. L. Sutton. 

No. 90. — Stock Waters : Standard for Composition of. E. A. Mann. 

No. 91. — Dairy Premises. P. G. Hampshire. 

No. 93. — The Home Tanning of Sheep and other Skins. H. Salt. 

No. 99. — Australian White. G. L. Sutton. 

No. 101. — Cotton Cultivation. G. L. Sutton. 

No. 103. — Kerosene Method for Eradicating Zamia Palm. G. K. Baron-Hay. 

No. 105. — Pedigree Selection of Seed. G. L. Sutton. 

No. 113. — Picked Pieces: Classification of Clip. 

No. 114. — Blue Mould on Citrus Fruits. W. M. Came. 

No. 116. — The Value of Windmills for Pumping Water in W.A. A. H. Scott. 

No. 116. —Spotted Wilt of Tomatoes. W. M. Came. 

No. 117. — Cream. P. G. Hampshire. 

No. 119. — Take-aU and Similar Diseases of Wheat and How to Control Them. H. A. Pittman. 
No. 121. — Mildew Septoria Leaf Spots and Similar Diseases of Cereals. W. M. Came. 

No. 124. — Oovernment Inspection of Whe.at. G. K. Baron-Hay. 

No. 126. —Buy Good Seed — Advice to Farmers. W. M. Came. 

No. 126. — The Busts of Cereals. W. M. Came. 

No. 128. — Woolly Aphis Parasite. L. J. Newman. 

No. 131. — The Strength of Wheat and Fhur and Its Determination. R. G. Lapsley. 

No. lZ6, —The Objects atid Coi\diiions of Farmers' Trials. Geo. L. Sutton. 

No. 136. — The Use of the Scythe. H. Campbell. 

No. 137. - -Fruit Fly — A Further Series of Trapping or Luring Experiments, L. J. Newman 
and B. A. O’Connor. 

No. 138. — Clearing Heavily Timbered Areas for Pasture in the South- West. A. B. Adams. 

No. \4J6.— -Surfme Drainage with The Martin Ditcher. A. R. C. Clifton. 

No. 141. — Breeding a Permanent Flock. Hugh McCallum. 

No. 142. — The Plague Ixtcust. L. .1, Newman. 

No. 143. — The Zamia Palm and Rickets in Cattle and The Kerosene Method for Eradicating the 
Palm. A. B. Adams and G. K. Baron-Hay. 

No. 147. — Cultivation of the Potato in Western Australia. G. N. Lowe. 

No, 149. — Lucerne. G. L. Sutton. 

No. 160, — Subterranean Clover. A. B. Adams. 

No. 162. — Bee Diseases. H. Willoughby- Lance. 

No. 163. — Eradication of Lice and Tick in Sheep. A. McK. Clark. 

No. 154. — Branding the Wool Bale. G. L. Sutton and N. Bavenport. 

No. 166. — Forest Pests — The Pin Hole Borer, J. Clark. 

No. 167. — Cluster Clover. W. M. Came, C. A. Gardner, and A. B. Adams. 

No. 158. — T’lwm Apple, W. M. Came and C. A. Gardner. 

No. 169. — Bathurst Burr. W. M. Came and 0. A. Gardner. 

No. 160. — Cereal Smuts. W\ M. Came. 

No. 161. — Tuberculosis in Dairy Cattle. F. Murray-dones. 

No. 164. — The Devdopment of a Dairy Herd, P. G. Hampshire. 

No. 166. — Trefoil of Burr Trefoil. W. M. Came, C. A. Gardner, and A. B. Adams. 

No. 169. — Forest Insects — The Marti Borer, J. Clark. 

No. 170. — Paterson Curse. W. M. Came and C. A. Gardner. 

No. 171. — Cockspur ThisUe, W. M. Came and C. A. Gardner. 

No. 172. — The Annual Birdsfoot Trefoils. W. M. Came, C, A, Gardner, and A. B. Adams. 
No. 173. — Braxy-Uke Disease of Sheep in Western Australia. W. H. Bennetts. 

No. 176. — Black Spot or Blossom end Rot of Tomatoes, W. M. Came. 

No. 176. — Exanthema of Citrus, H. A. Pittman, B.S.Agr., Plant Pathologist. 

No. 177. — Lotus Major, • 
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No. 178. — (Sfcir W. M. Came, F.L.S. and C. A. Gardner. 

No. 181. — Brandiim of Stock. A. Arnold, Registrar of Brands. 

No. 182. — BidU and Butter. P. G. Hampshire, H.C.l). 

No. 183. — AppU of Sodom. W. M. Came and V. A. Gardner. 

No. 184. — PaMuree — How Phoephatic Manures Improve Composition of Fodders. \G. K. Baron- 
Hay, B.Fc.Agr., Dairy Adviser. 

No. 186. — Black Spot of ATUhracnose of the Orape Vine. W. M. Came. 

No. 186. — Strawberry Clover. W. M. Came, F.L.S., A. Gardner, and A. B. Adams. 

No. 187. — Diseases of Farm Animals and their Treatment. A. M* K. ('lark, L.V.Sc., Chief Vet- 
erinary Surgeon. 

No. 188. — The F.A.Q. Wheat Standard. Geo. L. Sutton, Director of Agritulture. 

No. 189. — Trapping Blowflies^ L. J. Newman, F.E.S., Entomologist, and J. Clark, Assistant 
Entomologist. 

No. 192. — Root Rot of Fruit Trees due to ArmtUaria Milieu. W. M. C^iinc. 

No. 192a. — Root Rot. A. J. Dosjieissis. 

No. 193. — Broom. Millet. G. K. Baron-Hay, B.Sc.Agr. 

No. 196. — Earcockle and a Harter uil Disease of Wheat. 

No. 197. — Leaf Curl of Pearh and Nectarine. H. A. Pittman, B.Sc.Agr., I’lant Pathologist. 

No. 198. — Spotted Thistle. \\\ M. Came, F.L.S. and C. A. (hirdncr. 

No. 199. — Codlin Moth. \j. .T. Newman, F.E.S., Entomologist. 

No. 200. — The Registration of Hulls under The Daimj Cattle Improvement Art^ 1922. 

No. 203. — Oeraldton Carnation Weed, W. M. Came, F.L.S. and C. A. Gardner. 

No. 204. — Paspalum Dilatatum. \\\ M. Came, F.L.S. and F. A. Gardner. 

No. 208. — PaMures — Old and New. P G. Hampshire. 

No. 211. — Silage — Ensikuje and Silos. Geo. L. Sutton, l^iroctor of Agritulture. 

No. 213. — Stinkwort. W. M. Came, F.L.S., and V. A. Gardner. 

No. 214. — Mosaic and Leaf Roll of Potatoes. W. M. Came, F.L.S. 

No. 216. — Kiny Island M dilot. W. M. Came, C. A. Gardner, and A. B. Adams. 

No. 216. — Summer Fodder Crop Competitions. P. (J. Hamyishire. 

No. 217. — Army Worms, Cut Worms and Web Worms. L. J. Newman, F.E.S. 

No. . — Herd Production Recording. P. G. Hampshire, Superintendent of Dairying, and P. C. 

(Cousins, Senior Herd Recorder. 

No. 219. — Hitter Pit in Apples. W. M. Game, F.L.S. 

No. 220. — Irrigation and Drainage. A. H. Scott. 

No. 222. —Spring Heetle Investigation. L. J. Newman. 

No. 226. — Cape Tulip. W. M. Game, and C. A. Gardner. 

No. 227. — Orey Speck Disease of Wheat and Oats. W. M. Came. 

No. 228. — Root Rot and Foot Hot of Wheat. W. M. Came. 

No. 229. - Feeding Tests with Western Australian Poison Plants. H. W. Bennetts. 

No. 230. — Hone Chewing and Tonic Paralysis of Cattle. H. W. Bennetts. 

No. 231. — Grain Weevils. L. J. Newman. 

No. 234. — Cotton Hush. W. M. Came and C. A. Gardner. 

No. 236. — Bacon Curing. 

No. 238. — The First Australian Studmaster and Hts Flock. Geo. L. Sutton. 

No. 241. — Field Experiments, Merredin. Langfiold (Reprint from “ Jouma?.”) 

No. 242. — Field Experiments, Avondale, Wild and Bailey. (Reprint from “ Journal.*’) 

No. 243. — Successful Codlin Moth Control in W A, G. W. Wickens. (Reprint from “ Journal.** ) 
No. 246. — Leaf Rust of Stone Fruit. W. M. Came. (Reprint from “ Journal**) 

No 246. — Field Experiments — Wongan Farm 1. Thomas. (Reprint from “Journal.**) 

No. 260. — Sheep — Hand-feeding H. McCallum. (Reprint from “Journal*’) 

No. 261. — Rutherglen Bug. J. L. Newman. (Reprint from “Journal**) 

No. 262. — Worms affecting Sheep. H. W. Bennetts. (Reprint from “ Journal**) 

No. 254.— W. M. Came, A. B. Adams, and C. A. Gardner. (Reprint from “ .Journal ** 
No. 266. — Ciimbing Cut-worm or Tomato Moth. L. J. Newman. (Reprint from “ Journal.**) 

No 258. — Pasture Development in the Great Southern Area. J. T. Armstrong, B.Sc. (Reprint 
from “ Journal**) 

No. 260. — The Treatment of Bowling Greens, Tennis Courts and Lawns. G. N. Lowe. 
(Reprint from “ Journal’*) 

No. 261. — Rose Chief of WoUongbar — The value of ** Breeding.'' P G. Hampshire. (Reprint 
from “Journal”) 

No. 262. — The Blow-fty Menace. H. McOallum. (Reprint from “ Journal”) 

No. 263. — Dairy Farm Competition, Harvey District. Q. K. Baron-Hay (Reprint from 

“ Journal.”) 

No. 264. — Alsike Clover. 0. A. Gardner. (Reprint from “ Journal”) 

No. 265. — Blue Lupin. G. L. Sutton. (Reprint from “ Journal.**) 

No, 266. — Blackberry Pest. G. L. Sutton. (Reprint from “ Journal”) 

No. 261.— ^Royal Agricultural Society Cfbp Competitions. I. Thomas. (Reprint from 
Journal”) 

No. 268.— ^oiZ Alkali. L. J. H. Teakle (Reprint from “ Journal”) 
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No. 27Q,--^8ubierranean Chver Weevil L J. Newman. (Reprint from ** Journal.'*) 

No. 271. — Seaweed as a Fertiliser. L. J. H. Teakle and L. J. Newman. (Reprint from 
Journal.’*) 

No. 272. — Biohgkal Control of the Silver-Eye. L. J. Newman. (Reprint from Journal.") 
No. '273. — Svbterranean Clover Seed and its Impurities^ with a Comparison between Machine- 
Gleaned Seed and Seed in the Burr. H. G. Elliott. (Reprint from " Journal.”) 

No. 274. — Nut Crass. G. A. Gardner. (Reprint from "Journal.") 

No. 276.-^Minerals in Paatare^ and their relation to Animal Nutrition. J. B. Orr. Reprinted 
' from "Journal.") 

No. 277. — The Potato Plot. G. N. Lowo. (Reprint from " Journal.") 

No. 278. — Pear Scab. G. W. Wickens. (Reprint from " Journal.") 

-No, 279. — Curculio BeeUe. A. Flintoff. (Reprint from " Journal.") 

No. 280. — Fruit Thinning. G. W. Wickens. (Reprint from " Journal.") 

No. 281 . — The Need for Lime in Western Australian Agriculture. Geo. L. Sutton. (Reprint 
from Journal.") 

No. 282. — The Coat of Feeding Pure Bred Cous under the Australian Official Herd Recording 
Scheme. P. G. Hampshire and P. C. Cousins. (Reprint from " Journal.") 

No. 283. — The Eehvorm-Oall or Root-Knit Disease. H. A. Pittman. (Reprint from "Journal,") 
No. 284. — The Common Blue Lupin. 0. A. Gardner and H. Q. Elliott. (Reprint from 
" Journal.") 

No. 286. — Potato Diseases in Western Australia. H. A. Pittman. (Reprint from " Journal.") 
No. 287. — Variation in the Weight of Eggs. W. T. Richardson, Poultry Adviser. 

No. 2SS.— Pastures. In Areas of Medium Rainfall. G. K. Baron-Hay, Assistant Superin- 
tendent of Dairying. 

No. 289. — The Unsound Economics of the F.A.Q. Standard for Selling Australian Wheat. Geo. 
L. Sutton. 

No. 290. — Wax Scale {Geroplastes Ceriferus)^ Anderson. L. J. Newman, F.E.S., Entomolo- 
gist ; B. A. O’Connor, B.So. Agr., Agricultural Advisor ; and H. G. Andrewartha, 
B.So.Agr., Agricultural Advisor. 

No. 291. — ** Early Blight'"' or ''Leaf Spot" and the Macrosporium "Storage Disease" of 
Potatoes. H. A. Pittman, B.So.Agr., Plant Pathologist. 

No. 292. — Cultivation of Onions. E. T. Morgan, Vegetable Inspector. 

No. 294. — Best Kept Farm Competition — Manjimup. M. Cullity. 

No, 298. — Seed Testing — Value of. H. O. Elliott 

No. 299. — Blowfly Parasite. C. Newman and H. G. Andrewartha. 

No. 300. — Egg Export -Refects, their Cause and Remedy. W. T. Richardson. 

No. 301. — Wheat Heads — Parante and other causes of Emptiness, Take-All, ' Root Rot, and 
Foot Rot. H. A. Pittman. 

No. 303. — Fallowing for Fertility. Dr. Teakle and G. H. Burvill. 

No, 304. — The Standard Egg. W. T. Richardson. 

No, 305. — Potato Certification Scheme. H. A. Pittman and H. G. Elliott. 

No. 306. — Black Spot or Scab of Apples and Pears. H. A. Pittman and H, G. Elliott. 

No. 307. — Present Comparative Value of Feeding Stuffs. G. K. Baron-Hay. 

No. 310. — The Wild Turnip. C. A. Gardner. 

No, 311. — Care in Crutching Sheep. H. McCallum. 

No. 312. — Selecting the Breeding Ewe. H. McCallum. 

No. 313. — Lumpy or Matted Wool in Sheep. J. F. Filmer. 

No. 314. — Bordeaux Mixture. H. A. Pittman. 

No. 316. — Mexican Poppy. C. A. Gardner. 

No. 316. — Bananas. F. J. S. Wise. 

No. 317. — Blowflies in South-West — Seasonal Influence. Newman, O’Connor and Andrewarth 
No. 318. — Bees Act. H. Willoughby Lance 
No. 319. — Cape Gooseberry. G. W. Wickens. 

No. 320. — Agricultural Seeds and Their Weed Impurities. H. G. Elliott. 

No. 321. — Cooling of MRk and Cream. G. K. Baron-Hay. 

No. 322. — Feediryg Wheat to Pigs. G K. Baron-Hay. 

No, 324. — Seed Testing for Farmers, etc. H, A. Pittman. 

No. 326. — Apph Curculio. H. G. Andrewartha. 

No. 326. — Flag Smvi of Wheat — Variety Tests. E. J. Limbourne. 

No. 327. — Wine-Making for Domestic Use. H. K. Johns. 

No. 828. — Soil .Alkali — Procedure for Estimation. Dr. Teakle and L. W. Samuel 
No. 320. — Tobacco — Downy Mildew, or Blue Mould. H. A Pittman. 

No. 330. — Chemical Weed Killers. G. R. W. Meadley and H. G. Elliott. 

No. 331. — Carniolan Bees. H. Willoughby Lance. 

No. 332. — Cool Dairies for Cream. M. Cullity. 

No, 333. — The Centrifugal Cream. G. K. Baron-Hay. 

No, 334. — Sugar Beet and Its Cultivation. O. L.< Sutton. 

No. 336. — Seed and Seed-Bed Disinfection. E. A. Pittman. 

No. 837. — The Principal Insect Pests of Tobacco. L. J. Newman. 
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No. 338. — The Cleansing of Dairy Utensils. G. K. Baron-Hay. 

No. 339. — The Apple Tree and Its Food. — Geo. L. Sutton. 

No. 340. — Standardising the Apple Pack. A. FlintoiT. 

No. 341. — Dentitions of Sheep. H. MoCallum. 

No. 342. — Cream Cheese. G. K. Baron-Hay. 

No, 343. — The Apple Curculio. H. G. Andrewartha. 

No. 344. — Oats Variety Trials, Denmark, 1931. G. Gauntlett. 

No. 346. — Pasture Renovation. C. Giles and H. K. Gibsone. 

No. 346. — Relative Food Values. G. K. Baron-Hay and L. C. Snook. 

No. 347. — North Drakesbrook Experimental Plots. C. Giles. 

No. 348. — Bacterial Blight of Beans. H. A. Pittman. 

No. 349. -The Cost of Feeding Pure bred Cows under The Australian Official ^Herd Recording 
Scheme, Western Australia, 1930-31. ^ 

No. ^^0.- -Turkeys in Western Australia. A. (\ .lenyns. 

No. 351. — Experiments with Rhenania Phosphate, in Western Australia. L. J. H. Teakle, G. K. 
Baron-Hay, and I. Thomas. 

No. 352, — The Sowing of Pasture Seeds. G. K. Baron-Hay. 

No. 363. — The Canary Crasses of Western Australia. C. A. Gardner and (J. R. Meadley. 
No. 354. — Broum Rot of Citrus. H. A. Pittman. 

No. 355. — Better Dairying Competitions. G. K. Baron-Hay. 

No. 356. — Minerals %n Animal Nutrition. J. F. Filmer. 

No. 357.- -The Pea Weevil. L. J. Newman. 

No. 358. — Clover Sprimjlail Tmcerne Flea Investigation. \j. J. Newman. 


The following publications may be obtained from the Department of Agriculture, 
Perth, on application, or will be sent post free to any address in this State on receipt 
of a remittance for the amount stated: — 

The Management of Poultry under Western Australian Conditions, by W. T. Richardson, 
Poultry Adviser. 

This is a most useful and valuable book, not only for becinnors, but to all those who 
keep fowls for pleasure and profit. It deals fully with all matters connected with 
the industry, including Breeding, Feeding (for stock birds or egg production). 
Incubating, Brooding and Caro of Chicks, Marketing (eggs and poultry), and all 
matters of use to the poultry-keeper. It also fully dasoribes symptoms of various 
ailments and diseases and simple treatment for same, and, as the book was written 
to suit local conditions, every poultry-keoper should have a copy by him. Price, 2s. 

The Pruning of Fruit Trees, by J. F. Moody, Fruit Industries Commissioner; 

This publication contains numerous illustrations, being reproduction of photo- 
graphs taken in this State, of pruned and unpruned trees, which make the 
details set out in the letterpress particularly easy to understand. Price 2s. 6d. 

Fruit Packing and the Marketing and Exporting of Fruit, by J. F. Moody, Fruit In- 
dustries Commissioner, and J. Ramage, Packing Instructor: 

This publication contains invali^blc information on packing and grading fruit for 
local and export markets. It i^ freely illustrated, and no fruit-packing shed 
should be without a copy. Price Is. 6d. 
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